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ABSTRACT 



The purpose of this research study was to qualitatively and 
quantitatively examine and compare writing with and without 
the use of microcomputers in elementary schools. The 
process of teaching writing, teacher-pupil roles, teacher 
and pupil attitudes, teachers' philosophies about teaching 
writing, reading scores, as well as the products of writing 
were all examined. 

The study involved pupils and teachers in Toronto Board 
of Education schools in Grades 1, 3, and 6. A total of 90 
teachers and 180 pupils participated. There were 15 
teachers and 30 pupils in an experimental group and 15 
teachers and 30 pupils in a comparison group at each grade 
level. The experimental groups used microcomputers for 
writing while the comparison groups used traditional tools. 

The findings of the study demonstrated that elementary 
children, particularly those in the primary grades, write 
more and write better with microcomputers than they do with 
traditional tools. Such results can be obtained in a 
regular classroom environment with very few microcomputers 
and within six months. The study also demonstrated that the 
process of writing with microcomputers is different in 
several respects. It is different from the process of 
writing with traditional tools and it differs by grade 
level. 

Finally, various aspects of the study suggest that the 
use of microcomputers for teaching writing in the elementary 
grades is compatible with the philosophy of teaching writing 
encouraged by the Ontario Ministry of Education and the 
Language Study Centre of the Toronto Board of Education. 
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INTRODUCTION 



The philosophy and policy for teaching writing to children 
in the elementary grades as put forward by the Ontario 
Ministry of Education and the Language Study Centre of the 
Toronto Boar'* of Education has much in common with what 
educational literature on writing with microcomputers has to 
say. Documents published by the Ontario Ministry of 
Education (1975 a, b; 1977) and the Language Study Centre of 
the Toronto Board of Education (1977, 1980) provide a 
general philosophy of teaching writing that emphasizes doing 
a ot of writing, experimentation, self-editing, revision, 
student-teacher conferences, individualization, peer 
evaluation, and edited, typed, displayed material. The 
literature on the use of microcomputers in education, on the 
other hand, contains a great deal of anecdotal evidence that 
suggests that this philosophy of teaching writing can be 
facilitated by using microcomputers in elementary 
classrooms. Several authors (Collins, 1983; Kane, 1983; 
Kleiman and Humphrey, 1982; Larter et al., 1983; Olson, 
1983; and Piper, 1983) claim thttt with the use of word 
processors and text editors, students not only produce 
longer pieces of writing, but edit, revise, and experiment 
more to produce better writing. Microcomputers may also 
facilitate peer evaluation and "on-the-spot" teacher 
evaluation of writing. 

The purpose of this research study was to qualitatively 
and quantitatively examine and compare writing with and 
without the use of microcomputers in elementary schools. 
More specifically, the purposes were: 

- to examine, document, and compare the process of teachine 
writing; ^ 

- to examine, document, and compare pupil-teacher roles when 
pupils are writing; 

- to evaluate and compare pypil attitudes toward writing; 

- to evaluate and compare teacher attitudes toward teachine 
writing; ^ 

- to evaluate and compare the products of writing; 

-to investigate whether products of computer writing differ 
for teachers who tfcach writing according to policy and 
those who do not; 

- to compare reading scores of pupils who write with 
microcomputers with those pupils who do not. 

The study involved pupils and teachers in Toronto Board 
of Education schools in Grades 1, 3, and 6. Initially 90 
teachers and 180 pupils participated. There were 15 
teachers in an experimental group and 15 teachers in a 
comparison group at each grade lovel. 



Originally 9 the intention was to ask teachers to 
volunteer for the study and then to assign them randomly to 
the experimental and comparison groups. However, only 30 
teachers volunteered and all expressed a strong desire to be 
in the experimental group. A few were randomly assigned to 
the comparison group, but most were placed in the 
experimental group as they requested. It was then necessary 
to make a special effort (under very stringent time-lines as 
the study had been delayed two months in its initiation) to 
recruit more teachers for the comparison group. 

This was finally achieved, and the comparison teachers 
were offered $200 worth of classroom materials in 
acknowledgement of their co-operation. The effect of these 
unexpected circumstances was that teachers were not randomly 
assigned to experimental and comparison groups as originally 
planned. 

The teachers were asked to choose two pupils (one boy 
and one girl) from their classes whose birthdays were 
closest to January 1. This meant that the samples of 
students in each group were random representatives of each 
classroom, compensating somewhat for the inability to assign 
teachers randomly to experimental and comparison groups. 
Letters describing the study and consent forms were sent 
home with pupils. If a parent refused to have a child 
participate, a child whose birthday was next closest to 
January 1 was selected. 

Teacher In-service 

A consultant was hired to give the experimental teachers an 
in-service on the operation of the microcomputers and on the 
use of the word processing software. Teachers were not 
instructed on how to incorporate microcomputers into 
classroom writing activities; the intent was to have them 
explore and experiment with the microcomputers. Teachers 
were grouped by grade for the in-service. Five sessions of 
lessons and two optional practice sessions were held during 
October and November of 1985. 

Instrument Development 

The research instruments were developed by the principal 
investigator and the research assistants within a very short 
time span because board permission to proceed with the study 
was delayed several weeks. These instruments were classroom 
observation schedules, pupil and teacher attitude scales, 
pupil and teacher interview schedules, and other rating 
scales and questionnaires. Both pre- and postphase 
instruments were developed. In some cases, instruments 
evolved as the study progressed. Some pilot testing of the 
instruments was done in a few classrooins not participating 
in the study; however, limitations of time seriously 
curtailed full pilot testing. Ideall/ the teacher and 
pupil attitude scales should have been administered to a 
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large number of teachers and pupils and then factor analysed 
prior to being administered as part of the study: this was 
not possible. 

Due to space limitations, the instruments have not been 
included in this report in their original format; rather, 
they have been incorporated into the text and the discussion 
of the results. Anyone interested in seeing the instruments 
is asked to contact the principal investigator. 

Hardware and Software 

The Toronto Board of Education purchased the following 
hardware for the research study: 

Number 

Microcomputer - Commodore C64 80 
Monitor - TEO - Amber, 12" 80 
Disk Drive - Commodore 1541 50 
Printer - TEO - CP80 with built-in 
interface for joining to Commodore C64 50 

Grade 1 experimental teachers received one 
microcomputer aud a set of peripheral equipment. Grade 3 
and most Grade 6 teachers received two microcomputers, k 
few Grade 6 teachers received three microcomputers. 

STORY WRITER and STUDENT WRITER, developed by staff of 
the Toronto Board of Education, were the main word 
processing software used in the study. It was recommended 
that STORY WRITER be used mostly for Grade 1 pupi s, STUDENT 
WRITER for Grade 6 pupils; and both for Grade 3 pupils, 
depending on their abilities. TYPEAWAY, developed by the 
Association of Large School Boards in Ontario, is software 
for teaching and testing keyboarding skills; it was also 
given to all experimental teachers in the study. In 
addition, extra diskettes were distributed to all the 
experimental teachers. 

Phases of the Study 

Throughout the report, reference is made to three phases. 
The phases are not only based on time, but also on the types 
of writing samples collected. 

a) Prephase; Paper Writing 

This phase of the study ran from the beginning of October, 
1985 through to the end of December, 1985. During this 
phase, all children in the experimental and comparison 
groups wrote with traditional tools. The teachers were each 
given two file folders, one for each randomly selected 
pupil. The teachers were directed to put all pieces of each 
child's writing in the folders, with the proviso that the 
child agreed to have it placed there. 

11 
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During this phase, reading tests and attitude scales 
were administered. Teachers and pupils were interviewed and 
all classrooms observed* 

At the very end of this phase, the computers were 
placed in the experimental classrooms and teachers were 
directed to have the pupils practise keyboarding skills, 
using the TYPEAWAY program. 

b) Postphase; Computer Writing 

This pbase of the study ran from the beginning of January, 
1986 t rough to the end of June, 1986 • During this phase, 
all children in the experimental group used computers for 
writing while the children in the comparison group continued 
to write in the traditional manner* Writing from both 
groups was again collected. 

During this phase, reading tests and attitude scales 
were again administered. Teachers and pupils were 
interviewed and all classrooms observed. Keyboarding skills 
were also assessed. 

c) Postphase; Paper Writing 

The experimental children who did writing on the computers, 
also did traditional writing on paper ^ Teachers and pupils 
continued to place this writing in the folders as well. The 
researchers had not anticipated this set of data, but 
realized its value and included it in the data analyses, as 
a separate phase. 

Data Analyses 

For many of the variables, t-tests were done on pre- and 
postmeans followed by covariate analyses that tested 
postmeans while controlling for differences in premeans. 
Such analyses were done for the variables of reading, 
quantity of writing, quality of writing, pupil attitudes, 
and teacher attitudes. 

The details of all these statistical tests are provided 
in the tables in the appendices. The tests that are 
statistically significant at the 0.05 level of significance 
are discussed and graphically illustrated in the main text. 
Statistically significant t-tests on pre- and postmeans. are 
highlighted in the text and figures with an 
Statistically significant covariate tests on postmeans are 
highlighted with a "+". 

For observation and interview schedules, frequency 
counts of responses were tabulated and then examined for 
large changes from pre- to postphases. 
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Pearson product moment correlations were calculated to 
•xamlae relationships between the variables of quality of 
writing, quantity of writing, and reading. Pearson 
correlations were also used to determine Interrater 
reliabilities for several variables. 

Limitations and Difficulties 

This study was conducted In a very natural environment, not 
an artificial, experimental setting. Consequently, various 
circumstances somewhat altered the design of the study and 
other difficulties led to a series of frustrations that 
might be expected In any school system that Introduces 
microcomputers Into elementary classrooms. Several of these 
limitations and difficulties are outlined here so that 
readers can maintain a proper perspective while considering 
the implications of the findings. 

For political and financial reasons, the study was 
delayed two months in its initiation during the fall of 
1985, and also discontinued in the spring of 1986. The 
initial delay meant that there was little time to prepare 
the system for the study and the problems encountered in 
recruiting 90 teachers for the study meant that full random 
assignment to the experimental and comparison groups was not 
possible. The initial limitations of time precluded proper 
development of the pupil and teacher attitude scales and 
adequate pilot-testing of interview and observation 
schedules. Short time lines meant that the in-service for 
the experimental teachers was planned and executed very 
quickly; mome teachers felt it could have been better. 
There was also little opportunity to educate the teachers 
about the purposes of the study and their attendant roles - 
most communication about the study was done through memos 
and telephone calls. Finally, the cancellation of the study 
after one year means that there is no way of saying whether 
the results would be the same after two or three years of 
using computers. 

Placing microcomputers in classrooms and keeping them 
In working order is certainly more costly and complicated 
than placing traditional writing materials in classrooms. 
For this study, the cost was an unexpected $8,000 for the 
materials and labour. For a variety of reasons (including 
financial ones), the installation of the power bars was 
delayed, meaning that not all classrooms were able to begin 
using TYPEAWAY in De her and the word processing programs 
In early January as nd for in the original proposal. 
Several teachers were disappointed in this respect. After 
the microcomputers and peripheral equipment were finally 
Installed, a number did not work for one reason or another 
and had to be repaired by board technicians and/or returned 
to the manufacturer. In several Instances, these problems 
persisted for a number of weeks leading to considerable 
frustration on the part of everyone Involved. A couple of 
teachers simply gave up and had to be withdrawn from the 
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study. In some classrooms, it meant that the students' time 
on the computers from January through June was substantially 
reduced. 

Attrition of subjects can be expected in most social 
science research and did occur in this study. 
Unfortunately, because of mechanical and technical problems 
with the microcomputers, the attrition in this study is 
higher for the experimental groups than for the comparison 
groups. The N's used for each statistical test are 
indicated in the tables in the appendices. The N's vary 
from test to test depending on whether both pre- and 
postdata were available for any particular child or teacher 
and on whether the subject had been lost from the study. 
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QUANTITY OF WRITING 



There are many anecdotal reports in the educational 
literature that suggest that students write more words when 
using microcomputers than they do when using traditional 
tools. The reports claim that students produce more because 
they like computers, find them physically easy to 
manipulate, take pride in the neat, professional-looking 
product and can delay correction of mechanical and 
grammatical errors to final drafts. Some authors (Piper, 
1983; Kleiman and Humphrey, 1982) claim that this 
combination of circumstances that motivate students to write 
more means that they become, through practice, better 
writers. 

The question then is "Do children who write with 
microcomputers write more than children who use only 
traditional tools?". Every piece of writing (N=3,097) that 
the children voluntarily placed in their writing folders was 
analysed to answer this question. The average number of 
words per piece of writing was then calculated for each 
child for each phase of the study. Definitions of "a piece 
of writing" and "a word" were devised (see Appendix A). 

For the purposes of statistical analyses, the following 
grand averages were then determined for the experimental and 
comparison group: (additional statistics are provided in 
Appendix A): 

- average number of words per piece of paper writing per 
group (prephase) ; 

- average number of words per piece of paper writing per 
group (postphase) ; 

- average number of words per piece of computer writing for 
experimental group (postphase). 

Do Children Write More With Computers? 
a) Grade 1 

Before the computers were placed in the classrooms of the 
experimental group, both groups wrote with traditional tools 
only and, on the average, the experimental children wrote 
fewer words per piece of writing than did the comparison 
children (7.99 vs. 12.02) > In the postphase of the study, 
the experimental children wrote with computers while the 
comparison children continued to write with traditional 
tools. The results indicated that the experimental children 
wrote more words per piece on the computers than did the 
comparison children on paper (44.38 vs. 30.31). Neither of 
these differences are statistically significant. However, 
when the postaverages are tested controlling for the 
preaverages, the results are statistically significant and 
favour the experimental children. This significant 
difference is shown graphically in Figure 1. 
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b) Grade 3 

In the prephase, the experimental children wrote on average 
fewer words per piece of paper than did the comparison 
children* This difference (92*01 vs. 118 .90) Is 
statistically significant* In the postphase, the 
experimental children wrote more on computers than did the 
comparison children on paper (168 ..34 vs« 144* 26)* While 
this postdlfference Is not statistically significant even 
after controlling for preaverages, It does show that the 
experimental children had gained considerably from the 
prephase when they were statistically behind* This gain Is 
shown In Figure 2* 

c) Grade 6 

Pre-- and postdlf f erences were not statistically significant* 
In the prephase, the experimental children wrote more on 
paper than did the comparison children (235*01 vs* 231*85)* 
In the postphase, the comparison children wrote more on 
paper than did the experimental children on computers 
(319*31 vs* 238*08)* 

Do Children Write More on Paper While Experiencing 
Writing on Computers? 

a) Grade 1 

During the prephase, the experimental Grade 1 children wrote 
fewer words per piece of paper writing than did the 
comparison children (6*46 vs* 12*02)* During the postphase, 
they wrote more words on paper (35*41 vs* 30*31)* This 
postphase difference Is statistically significant and 
remains so when controlling for prephase averages* The 
results are represented graphically In Figure 3* 

b) Grade 3 

During the prephase, the experimental children wrote 
significantly fewer words per piece of writing than did the 
comparison children (82*84 vs* 118*90)* During the 
postphase, they were writing approximately the same number 
of words (145*74 vs. 144*26)* This change Is Illustrated In 
Figure 4* 

c) Grade 6 

No statistically significant differences were found for 
these children* The comparison children wrote slightly more 
words per piece during the prephase (231*85 vs* 226*49) and 
moved ahead even further during the postphase (319*31 vs* 
224*11)* 
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Do Children Write More With Computers Within a Given 
Time Period? 

To answer this question, the investigators observed the 
children as they wrote for a period of ten minutes and then 
counted the number of words they had written. Every effort 
was made to complete the exercise in as natural a setting as 
possible. This task was done twice - once in March and once 
in May. In March, the experimental children at all three 
grade levels wrote on average more words on the computer 
than did the comparison children on paper. These 
differences were not statistically significant. In May, the 
differences had increased and were statistically significant 
for the Grade 3 children and very close to significant for 
the Grade 1 children. The May averages are as follows (see 
Appendix A for more details): 

Aver?>gc No. of Words 
(10 minute interval) 
Experimental Comparison 
(Computers ) (Paper) 

Grade 1 12.15 5.41 

Grade 3 38.21 24.07 

Grade 6 48.48 33.89 

The program TYPEAWAY includes a test of both typing 
speed and typing accuracy. The experimental children were 
tested on these dimensions in April. With respect to typing 
speed, the average words per minute for Grades 1, 3, and 6, 
were, respectively, 1.21, 3.64, and 5.25. It is interesting 
to note that when these figures are multiplied by 10 to get 
12.1, 36.4, and 52.5, the results compare very closely with 
the results of the ten-minute observations discussed above. 

In terms of accuracy, the program determines the 
percentage of words accurately copied (typed) as measured 
against the text presented to the pupil. The average 
accuracy for Grade 1 was 72.96%; for Grade 3, 90.18%, and 
for Grade 6, 93.54%. 

How Much Time Did the Children Spend Writing 
on the Computers? 

Both pupils and teachers were asked to estimate and keep 
records of the amount of time the children spent writing on 
the computers. The total time in hours from January through 
June was calculated for each child. The maximum time, the 
minimum time, and the average time for each grade level are 
as follows: 
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Time (In Hours) Spent Writing on Computers 
(January through June) 



Minimum 



Maximum 



Average 



Grade 1 
Grade 3 
Grade 6 



4.1 
3.3 
3.3 



52.0 
62.6 
46.5 



10.9 
21.6 
14.2 



Summary 



The Grade 1 experimental pupils wrote more words on 
computers than did the Grade 1 comparison pupils using 
traditional tools. In a given time frame of 10 minutes, 
they wrote approximately twice as many words. Over a 
six-month period, they had increased the average length of 
their pieces of writing by 36 words, while the comparison 
children had increased the average length of their pieces of 
writing by 18 words. In addition, the experimental children 
were writing more words with traditional tools. 

The Grade 3 experimental pupils wrote more words on 
computers than did the Grade 3 comparison pupils using 
traditional tools. In a given time frame of 10 minutes, 
they wrote an average of 14 words more. Over a six-month 
period, they had increased the average length of their 
pieces of writing by 76 words, while the comparison children 
had increased the average length of their ^.eces of writing 
by 25 words. At the beginning, the experimental children 
were writing fewer words per piece of writing than were the 
comparison children; during the computer phase of the study, 
they were writing more words on the computers and the same 
number of words with traditional tools. 

Statistically speaking, the Grade 6 experimental and 
comparison pupils were writing the same number of words 
throughout all phases of the study. 
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QUALITY OF WRITING 



In 1983, Kane wrote: 

...there is some evidence that the 
computer can be used to promote 
Involvement with composing, focus 
attention on the overall organization of 
the text, provide opportunities for 
practising revision procedures, and 
create a context for experimenting with 
alternative texts, (p. 3) 

In this study, the quality of the experimental and 
comparison pupils' writing was analysed both hollstlcally 
and analytically. The primary question Is: "Do children who 
write with computers write better than children who use onlv 
traditional tools?". ^ 

Holistic Evaluation of Writing 

Every piece of writing (N=3,097) that the children placed In 
their writing folders was hollstlcally evaluated by the two 
research assistants. The evaluation was done on a 10-polnt 
scale. The scores for the pieces of writing done by each 
child at each phase of the study were then averaged for each 
research assistant. Interrater reliabilities were 
calculated on these averages and are shown In Appendix B. 

For the purposes of statistical analyses, the following 
grand averages were then determined for the experimental and 
comparison groups (additional statistics are provided in 
Appendix B): 

- average prephase score for paper writing 
per group for each grade; 
average postphase score for paper writing 
per group for each grade; 

average postphase score for computer writing 
for the experimental group for each grade. 

a) Do Grade 1 Children Write Better With Computers? 

Before the computers were placed in the classrooms of the 
experimental group, both groups wrote only with traditional 
materials. The pieces of writing done by the experimental 
group were given holistic scores that were lower than those 
done by the comparison group (2.80 vs. 4.14). This 
difference is statistically significant. In the postphase 
of the study, the experimental children did writing on the 
computers while the comparison children continued to write 
on paper. The results of the holistic evaluation Indicated 
that the experimental children wrote better with the 
computers than did the comparison children with paper (6.31 
vs. 5.63). This postphase difference is not statistically 
significant. However, when postaverages are tested 
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controlling for the preaverages, the results are 
statistically significant and favour the experimental 
children. These results are graphically illustrated in 
Figure 5. 

b) Do Grade 3 Children Write_Better With Computers? 

In the prophase, the experimental children were rated lower 
on the quality of their writing than were the comparison 
children. The difference (5.07 vs. 5.70) is statistically 
significant. In the postphase, the experimental children 
were still rated lower (6.25 vs. 6.38), but the difference 
is reduced and no longer statistically significant. These 
data are shown graphically in Figure 6. 

c) Do Grade 6 Children Write Better With Ccmputers? 

In the prophase, the experimental children were rated lower 
on the quality of their writing than were the comparison 
children (5.74 vs. 6.40). In the postphase, the 
experimental children were still rated lower (6.54 vs. 
6.71), but the difference is reduced. Neither of the 
differences is statistically significant, although the 
prephase difference is very nearly so. 

d) Do Children Write Better on Paper While Experiencing 
Writing on Computers? 

At each grade, level , the experimental children were rated 
lower on the quality of their writing done during the 
prephase than were the comparison children and in each case 
the differences were statistically significant. Both groups 
of children continued to write with traditional tools during 
the postphase. When these pieces of paper writing were 
holistically evaluated, the experimental group at each grade 
level was still rated lower; the Grade 3 difference 
continued to be statistically significant while the 
differences at Grades 1 and 6 were no longer so. See Tables 
Bl, B29and B3 in Appendix B. 

Analytic Evaluation of Writing 

A sample (N»768) of all the pieces of writing that the 
children plaxed in their writing folders was analytically 
evaluated by one research assistant and another person. 
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The analytic scale used for Grade 1 was composed of 
five dimensions - Ideas, Organization, Syntax, 
Punctuation/Capitalization, and SpeUing. The analytic 
scale used for Grades 3 and 6 included these five dimensions 
plus a sixth one - Usage/Word Choice, Each piece of writing 
was evaluated by both raters on each dimension according to 
a 3-point scale (Hijgh-Medium-Low) . Two pieces of writing 
were evaluated for each child for each phase of the study . 
and the two scores added so that the highest possible score 
was 6 and the lowest was 2. Further details on sampling, 
the analytic scales, methods, and interrater reliabilities 
are provided in Appendix B. 

For the purposes of statistical analyses, the following 
overall averages were calculated for each dimension 
(additional statistics are provided in Appendix B): 

- average prephase score for paper writing per group for 
each grade; 

- average postphase score for paper writing per group for 
each grade; 

- average postphase score for computer writing for th6 
experimental group for each grade. 

a) Do Grade 1 Children Write Better With Computers? 

For the prephase, the pieces of writing done by the 
experimental group were given analytic scores that were 
lower than those done by the comparison group on all five 
scales as follows: 

Prephase 
Experimental Comparison 

Ideas 2.74 * 3.31 

Organization 2.14 * 2.83 

Syntax 2.52 * 3.26 

Punctuation/Capitalization 2.21 * 

Spelling 2.95 3.70 

The differences are statistically significant for all 
scales except "spelling". 

In the postphase of the study, the results of the 
analytic evaluation indicate that the experimental children 
wrote better with the computers than did the comparison 
children with paper on four scales as follows: 

Postphase 
Experimental Comparison 

Ideas 4.43 + 3,94 

Organization 3. 60 + 3.31 

Syntax 4.07 + 3. 91 

Spelling 4.33 + 4.15 
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These postphase differences are not statistically 
significant; however, when postaverages are tested 
controlling for the preaverages, the results are 
statistically significant in all four cases. 

In the case of the "punctuation/capitalization" scale, 
the experimental children were still rated lower (3.14 vs. 
3.20), but the difference is no longer statistically 
significant. 

These results are graphically illustrated in 
Figures 7-11. 

b)_Do_Grade 3 Children Write Better With Computers? 

In the prephasSi the experimental children were rated lower 
on all six scales as follows: 

Prephase 
ExperimentaT Comparison 

Ideas 3.74 4.11 

Organization 3 ..08 3*39 

Syntax 3.34 3.43 

Usage/Word Choice 3.38 3.63 

Punctuation/Capitalization 3 .44 3 .52 

Spelling 3.90 4.25 

The difference for the "spelling" scale is the only one 
that is statistically significant. 

In the postphase, the experimental children writing 
with computers were rated higher on all six scales as 
follows: 

Postphase 
Experimental Comparison 

Ideas 4.82 + 4«48 

Organization 4 .06 3 .98 

Syntax 4.16 4.07 

Usage/Word Choice 4.42 + 4.16 

Punctuation/Capitalization 4.72 + 4.11 

Spelling 5.20 + 4.59 

None of the postphase differences are statistically 
significant. However, when postaverages are tested 
controlling for the preaverages, the results are 
statistically significant for four scales - "ideas", 
"usage/word choice", "punctuation/ capitalization", and 
^Bx>elling". These four results are graphically illustrated 
in Figures 12-15. 
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c) Do Gradr 6 Children Write Better with Computers? 

In the prephase y the experimental children were rated lower 
on all six scales as follows: 

Prephase 
ExperimentaT Comparison 

Ideas 4,17 4.33 

Organization 3 . 69 4 ! 14 

Syntax 3.65 4.03 

Usage/Word Choice 3.54 3.84 

Punctuation/Capitalization 4.04 4.45 

Spelling 4.50 4.93 

None of the differences are statistically significant. 

In the postphase, the experimental children, when 
writing with computers, were rated higher on four scales as 
follows: 

Postphase 
Experimental Comparison 

Syntax 4.44 + 4.26 

Usage/Word Choice 4.56 + 4.26 

Punctuation/Capitalization 5.08 4.95 

Spelling 5.50 + 5.22 

None of these postphase differences are statistically 
significant. However, when postaverages are tested 
controlling for the preaverages, the results are 
statistically significant for three scales - "syntax", 
"usage/word choice", and "spelling". These three results 
are graphically illustrated in Figures 16-18. 

d) Do Children Write Better on Paper While Experiencing 
Writing on Computers? 

As previously stated, the experimental Grade 1 children were 
rated lower on all prephase scales than were the comparison 
children, and all the scale differences, with the exception 
of "spelling", were statistically significant. Both groups 
of children continued to write with traditional tools during 
the postphase. Again, for all five scales, the experimental 
children were rated lower than the comparison children. 
When controlling for prephase differences, however, the 
postphase differences are not statistically significant. 

The experimental Grade 3 children were rated lower than 
comparison children on all prephase and postphase scales 
when both wrote with traditional tools. In the cases of 
"syntax" and "usage /word choice" scales, the differences 
between the two groups had actually increased so that they 
were statistically significant when controlling for 
prediff erences (see Figures 19 and 20). 
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The experimental Grade 6 children were rated lower than 
comparison children on all prephase and postphase scales 
when both wrote with traditional tools. In the case of the 
"ideas" scale , the difference between the two groups had 
actually increased so that it was statistically significant 
when controlled for the predif ference (see Figure 21). 

Teachers' Rating of Improvement in Pupils' Writing 

As a further check on the effects of computers on the 
quality of children's writing, teachers were asked twice (at 
the end of the pre- and postphases) to "indicate on a 
10-point scale their impression of the improvement in the 
pupils' writing". 

The average ratings for experimental and comparison 
groups for all three grade levels at the end of . the prephase 
were not statistically different. However, at the end of 
the postphase, the average rating for the Grade 3 
experimental group was significantly higher than the 
comparison group (6.72 vs. 5.48). Additional statistics are 
provided in Table BIO. 

Quantity of Writing Correlated With Quality of Writing 

Holistic scores of quality were correlated with numbers of 
words written. The average scores of each child for all 
phases of the study were the scores that were correlated. 

The correlations for the experimental groups at each 
grade level were all positive and statistically significant 
at the 0.0001 level. The correlations and numbers of cases 
for which they were calculated are: 



The correlations for the comparison groups at each 
grade level were all positive and statistically significant 
at the 0.0001 level. The N's are smaller for these 
calculations, as the comparison children did not contribute 
computer writing. The correlations are: 



Summary 
a) Grade 1 

The results of the holistic and analytic evaluations of the 
writing of the Grade 1 pupils are in perfect agreement. The 
results indicate that the quality of writing done by the 
experimental children during the prephase was lower than 



Grade 1 (N«75) 
Grade 3 (N«75) 
Grade 6 (N«69) 



0.56 
0.64 
0.65 



Grade 1 (N«54) 
Grade 3 (N»56) 
Grade 6 (N=58) 



0.81 
0.57 
0.65 
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that done by the comparison group. However, during the 
postphase, the quality of writing done on computers by the 
experimental children was better than that done by the 
comparison children using traditional tools, it was better 
when evaluated as a whole and better when evaluated on the 
dimensions of "ideas", "organization", "syntax", and 

spelling". Considering just the holistic scores, which 
were based on a l-lO scale, the average pre-post improvement 
Of the experimental children was much greater than that of 
the comparison children (3.51 vs. 1.49). 

The writing the experimental children did during the 
postphase with traditional tools also improved; in the 
prephase, it was rated lower than the comparison children: 
m the postphase, it was rated as equal in quality. 

b) Grade 3 

The holistic and analytic evaluations of the Grade 3 writing 
samples revealed similar trends between the results of the 
two methods. During the prephase, when both groups used 
traaitional tools, the writing of the experimental children 
was rated as equal to or lower in quality than that of the 
comparison children. During the postphase, when the 
experimental children used computers, the writing of the 
experimental children was rated as equal to or better in 
quality than that of the comparison children. Considering 
the holistic scores, the average pre-post improvement of the 
experimental children was greater than that of the 
comparison children (1.18 vs. 0.68). Considering the 
analytic scores, the computer writing of the experimental 
children during the postphase was better on the dimensions 
of ideas", "usage/word choice", "punctuation/ 
capitalization", and "spelling". The largest difference 
between the two groups was for the dimension of "spelling": 
in the prephase, the experimental children were rated lower 
than the comparison children; in the postphase, they were 
rated higher. 

The quality of the writing that the Grade 3 groups did 
With traditional tools during the pre- and postphases tended 
to remain the same. For both phases, the writing of the 
experimental group was rated as equal to or lower in quality 
than the writing of the comparison group. 

The teachers' ratings of pupils' improvement in writine 
supported these findings. wixuxub 

c) Grade 6 

The holistic and analytic evaluations of the Grade 6 writing 
samples revealed similar trends in the results of the two 
methods. During the prephase, when both groups used 
traditional tools, the writing of the experimental children 
was rated as equal in quality to that of the comparison 
group. During the postphase, when the experimental children 
used computers, the writing of the experimental children was 
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rated as equal or better in quality to that of the 
comparison children. Considering the analytic scores, the 
computer writing of the experimental children during the 
postphase was better on the dimensions of "syntax", 
"usage/word choice", and "spelling". 

With respect to quality of writing done with 
traditional tools, the Grade 6 experimental and comparison 
pupils were mostly rated as equal for both the pre- and 
postphases. 

The teachers* ratings of pupils* improvement in writing 
tended to support these findings. 
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ffritlBi la dlffieult to •valuat«, but tone eduoators claim 
tbat It can b« Ma«ur«d Indirectly through standardised 
tests of readlftt. Consequently, etudente* reading skills 
v«re assessed twice - onoe In October /November during the 
prophase and once In May /June during th«i postphase. The 
Co-^rdlnator of the Toronto Board Language Study Centre 
recoMMDdeA the Polch Baslo Sight Vocabalarv c^rda for 
testing the Orade i caiiaren and ine B Uniord Achievement 
Tsst for Grades 3 and 6. Group averagen for experimental 
and coaparlson groups were calculated ar. each grade level 
and statistically analysed (see Appendix C). 

Grade 1 

The ISO Basic Sight Vocabulary Words make up 50% to 75% of 
all Material children read In the elementary grades. The 
cards vsre flashed in front of the children and they were 
asked to read them aloud. The students' scores were the 
nmmber of words reeofnlied instantly with no sounding out or 
spelliM* Dttrlig the prophase, the experimental children 
recof sited fever words than did the comparison children. 
The dlt foresee between the group averages (24.64 vs. 50.54) 
Is ststlstleslly significant. During the postphase, the 
esperiaental children still reoognlied fewer words, but the 
differesee between the group averages (112.46 vs. 126.27) is 
no longer statistically significant. Improvement of the 
exoerimental group in relation to the comparison group is 
illustrated graphically in Figure 22. 

The toAding Subtest: Part B of the Primary Level II Form A 
of the SUnford Aohievement Test was administered during the 
prophase. The number or correct responses was recorded for 
each child and group averages calculated. The difference in 
the averages for the experimental group (36.54) and the 
eoaphrieon group (3S.08) is not statistically significant 
(see Appendix C). 

The Reading Comprehension Subtest: Test 2 of the 
Primary Level III Form A of the Stanford Achievement Test 
was admislntered during the postphase. Again, even after 
coetrolling for pre&verages, the difference between the 
experinwntal group and the comparison group (47.68 vs. 
SS.tS) is not statistically significant. 

Grade • 

Tbe Beading Coeiprehenslon Subtest: Test 2 of the 
IsterMdiate Level II Form A of the Stanford Achievement 
Test was administered during the prophase while the Reading 
ro^r ehemsioa Subteet: Test 3 of the Intermediate Level 
Form B wms administered during the postphase. In both 
isstasees, the aomber of correct responses was recorded for 
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each child and group averages calculated (see Appendix C). 
Pre- and postdlf f erences are not statistically different. 
Preaverages for the experimental and comparison groups 
respectively were (36.11 vs. 42.71) and postaverages were 
(41.39 vs. 46.68). 

Reading Correlated With Quality of Writing 

Pre-* and posthollstlc scores of quality of writing were 
correlated with reading scores. The correlations for the 
experimental groups writing with computers at Grades 1 and 3 
were positive and statistically significant at the 0.0001 
level. The correlation for Grade 6 was positive and 
statistically significant at the 0.01 level. The 
correlations and numbers of cases for which they were 
calculated are: 

Grade 1 (N-42) 0.72 
Grade 3 (N-50) 0.63 
Grade 6 (N-48) 0.35 

The correlations for the experimental groups writing 
with traditional tools for Grades 1 and 3 were positive and 
statistically significant at the 0.0001 level. The 
correlation for Grade 6 was positive and statistically 
significant at the 0.05 level. The correlations and numbers 
of cases for which they were calculated are: 

Grade 1 (N-48) 0.80 
Grade 3 (N«44) 0.60 
Grade 6 (N-38) 0.34 

The correlations for the comparison groups writing with 
traditional tools for Grades 1 and 3 were positive and 
statistically significant at the 0.0001 level. The 
correlation for Grade 6 was positive and statistically 
significant at the 0.001 level. The correlations and 
numbers of cases for which they were calculated are: 

Grade 1 (N-52) 0.74 
Grade 3 (Na46) 0.56 
Grade 6 (N»56) 0.48 

Summary 

During the prephase, the experimental Grade 1 pupils 
recognized fewer Basic Sight Vocabulary Words than did the 
comparison Grade 1 pupils. During the postphase, the 
numbers of words recognized by the two groups were 
statistically the same. At Grades 3 and 6, reading scores 
during both pre- and postphases for both groups were 
assessed as equal. 
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PUPILS' ATTITUDES TOWARD WRITING 



The literature on writing with microcomputers has a great 
deal to say about attitudes, emphasizing repeatedly that 
students are more positively disposed to writing with 
microcomputers than with traditional tools (Hennings, 1981; 
Schwartz 9 1982). Consequently , attitude scales were 
developed and administered twice - once in October/November 
and once in Hay /June. The Grade 1 scale consisted of 
thirty-three items with three response alternatives (never - 
sometimes - always) and was administered orally to the 
children on a one-*to-one basis. The Grades 3 and 6 scale 
consisted of forty-four items with five response 
alternatives (never - not often - sometimes - quite often - 
always) and the children completed it themselves. Appendix 
D provides details of the statistical analyses. 

Grade 1 

The investigators divided the thirty-three items into seven 
subscales and calculated subscale totals for each child. 
Group means for each subscale were also calculated. For all 
seven subscales , there were no statistically significant 
differences in the group means for either the pretest scores 
or the posttest scores. Thus, the attitudes of the 
experimental and comparison children toward writing were the 
same in the prephase of the study and remained so in the 
postphase. 

The seven subscales are as follows: 
Enjoyment of Writing 

- I like to write things in my free time at home 

- Writing makes me feel happy 

- I like writing letters 

- Writing is boring 

- I have to make myself write 

- Writing makes me feel nervous 

- I like to write things even when the teacher doesn't 
make me 

- Writing is my favourite subject 

- I like writing stories 

- Writing makes me feel stupid 

- I like to write things in my free time at school 

- I enjoy writing things 

Pride in Written Materials 

- I like to keep the things I write 

- I am proud of the things I write 

- I like to show my family the things I write 

- I like to show my teachers the things I write 

- I like to show my friends the things I write 

- My writing looks good on paper 

- I like the things I write put up on the wall 

- I am a good writer 
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Difficulty with Writing 

- Writing is hard 

- It is hard to write my ideas 

- Writing makes my eyes tired 

- Writing makes my hand tired 

- It is hard for me to write a lot of words 

Recognition of Good Writing 

- When my friends write, I can tell when it is good 

- When I write, I can tell when it is good 

- When I write, I can tell where my mistakes are 

Writing is Useful 

- Writing helps me tell people my ideas 
^ Writing helps me learn new words 

Collaboration When Writing 

- I like to have my friends help me when I write 

Attitude toward Reading 

- I am a good reader 
* I enjoy reading 

Grade 3 

The investigators divided the forty-four items into eight 
subscales and calculated subscale ^:otals for each child. 
Group means for each subscale were also calculated. The 
eight subscales are as follows: 

Enjoyment of Writing 

- I like to write things in my spare time at home 

- Writing makes me feel happy 

- I like writing letters 

- Writing is boring 

- I have to force myself to writef 

- Writing makes me feel nervous 

- I like to write things even when I don't have to 

- Writing is my favourite subject 

- I like writing stories 

- Writing makes me feel stupid 

- I like to write things in my spare time at school 

- I enjoy writing things 

- I like writing in all my subjects 

- The more writing I do, the better I get 

Pride in Written Materials 

- I like to keep the things I write 

- I am proud of the things I write 

- I like to show my family the things I write 

- I like to show my teachers the things I write 

- I like to show my friends the things I write 

- I like the things I write put up on the wall 

- I am a good writer 

- My writing looks good on paper 
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Difflculty with Writlnfr 

- Writing is hard 

- It is hard for me to write about my ideas 

- Writing makes my eyes tired 

- Writing makes my hand tired 

- When I write things, it is easy to get started 

- It is hard for me to write a lot of sentences 

Recognition of Good Writinj^ 

- When my friends write, I can tell when it is good 

- When I write, I can tell when it is good 

- When my friends write, I can tell where their mistakes are 

- When I write, I can tell where my mistakes are 

Writing is Useful 

- Writing helps me tell people my ideas 

- Writing helps me learn new words 

- Learning how to write helps me in my other subjects 

- When I write, I get lots of ideas 

Collaboration When Writing 

- I like to have my friends help me when I write 

Attitude Toward Reading 

- I am a good reader 

- I enjoy reading 

Writing Habits 

- As I am writing, I read what I have written 

- When I write things, I keep going until I finish 

- It is good to use a plan before I begin writing 

- I can make sentences better by changing them several times 

- It is good to make changes when I write 

The statistics in Table D2 indicate that during the 
prephase, there were no statistically significant 
differences between the experimental and comparison group 
means for all eight subscales, in contrast, two significant 
results were found among the mean differences of the 
postphase. For the subscale, "Enjoyment of Writing", the 
mean for the experimental children was higher. For the 
subscale "Recognition of Good Writing", the mean for the 
comparison group was higher. However, for both cases, when 
postdiff erences are tested controlling for prediff erences, 
there are no statistically significant results. Thus, one 
must conclude that the groups began and ended with very 
similar attitudes toward writing. 

Grade 6 

Analyses were done on the same eight subscales as described 
above for Grade 3. Prediff erences and postdiff erences 
between the experimental and comparison group means were not 
statistically significant. However, when the 
postdif ferences were again tested controlling for the 
prediff erences , the experimental group was significantly 
different on the subscale "Difficulty with Writing" and the 
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comparison group was significantly higher on the subscales 
"Writing is Useful" and "Attitude Toward Reading". Thus, 
the experimental Grade 6 children, at the end of the study, 
felt writing was less difficult. The comparison children, 
however, felt writing was more useful and had more positive 
attitudes related to reading. These differences are 
graphically illustrated in Figures 23, 24, and 25. 

Summary 



The attitudes of the experimental and comparison children at 
Grades 1, 3, and 6 during the prephase of the study (when 
all were writing with traditional tools) tested identically. 

During the postphase, when the experimental children 
were writing with computers, the attitudes of the Grades 1 
and 3 groups remained equal. However, three differences 
appeared for the Grade 6 children. The experimental 
children reported that writing was "less difficult" than did 
the comparison children, while the comparison children 
reported that writing was "more useful" and had "more 
positive attitudes toward reading" than did the experimental 
children. 
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TEACHERS' ATTITUDES TOWARD TEACHING WRITING 



Grades 1, 3, and 6 teachers were asked to complete a 23 item 
"Attitude Toward teaching Writing" scale twice, once during 
the prephase in October /November and once during the 
postphase in May/June. The investigators grouped the items 
into nine subscales and calculated total scores for each 
teacher for each subscale. The total scores were then used 
in the analyses to test for differences between the 
experimental and comparison groups. The nine subscales and 
the items associated with them are as follows: 

Enjoyment of Teaching Writing 

- I enjoy reading my pupils' writing 

- When I teach writing, I view it as a creative activity 

- I have to force myself to teach writing 

- I enjoy teaching writing 

- Writing is my favorite teaching activity 

- Teaching writing makes me feel anxious 

- Teaching writing is a satisfying experience 

- Teaching writing is boring 

Pride in Teaching Writing 

- I am proud of the way I teach writing 

- I am a good teacher of writing 

Difficulty with Teaching Writing 

- Teaching writing is difficult 

- When I teach writing, it is difficult to know how to 
proceed 

Confidence in Teaching Writing 

- Teaching writing makes me feel inadequate 

- I know when I teach writing well 

Self-Assessment for Improving Methods 

- I often reassess my methods of teaching writing 

- My methods of teaching writing are improving 

Many Sources for Teaching Ideas 

- Books and Journals about how to teach writing are useful 

- I have lots of ideas for teaching writing 

- My colleagues are a source of ideas about teaching writing 

Importance of Teaching Writing 

- Teaching writing is an integral part of all teaching 
activities 

- I wish I could allot more time to teaching writing 
^eadin^ Helps Writings 

- Reading helps children learn to write 
Writing Tools Affect Writing 

- The type of writing tool affects writing composition 
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For seven of the subscales, there were no significant pre- 
or postdifferences between the Grade 1 experimental and 
comparison teachers. For the subscale, "Reading Helps 
Writing", the experimental teachers were significantly more 
likely to believe this durlhg the prephase. For the 
subscale "Self-Assessment for Improving Methods", the 
experimental teachers scored higher during the postphase 
after controlling for prephase differences (see Figure 26). 

Grade 3 

For six of the subscales, there were no significant pre- or 
postdifferences between the Grade 3 experimental and 
comparison teachers. On the subscale "Self-Assessment for 
Improving Methods" » the comparison group was significantly 
higher during the prephase. On the subscale "Pride in 
Teaching Writing", the experimental group was significantly 
higher during the postphase, although not after controlling 
for predif f erences. On the subscale "Reading Helps 
Writing", the comparison group was significantly higher 
during the pre- and postphases although not during the 
postphase when controlling for prephase differences. 

Grade 6 

For seven of the subscales, there were no significant pre- 
or postdifferences between the Grade 6 exper1.mental and 
comparison teachers. On the subscale "Self -Assessment for 
Improving Methods", the comparison teachers scored 
significantly higher during the prephase. On the subscale 
"Reading Helps Writing", the comparison group scored 
significantly higher during the postphase, although not 
after controlling for predif f erences. 

Summary 

The attitudes toward teaching writing for the experimental 
and comparison teachers of Grades 1, 3, and 6 were very much 
alike during both the pre- and postphases of the study. 
Differences were found for Just two of the nine subscales. 
For the subscale "Reading Helps Writing", experimental 
Grade 1 and comparison Grade 3 teachers scored highest 
during the prephase. For the subscale "Self -Assessment for 
Improving Methods", Grades 3 and 6 comparison teachers 
scored highest during the prephase while Grade 1 
experimental teachers scored highest during the postphase. 
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TEACHERS'REPORTS ON WRITING ACTIVITIES AND PROCEDURES 



Three times during the study, all teachers were asked to 
complete a questionnaire about their classroom writing 
activities and procedures* The first time was during the 
prephase in October/November, and the other two were during 
the postphase in January /February and May /June. The 
questionnaire was composed of items that were answered on a 
scale of 1-10 and that were grouped into subscales by the 
investigators before analyses. The subscales and associated 
items are as follows: 

Teacher Control of Writing Activities 

- I choose the time for class writing activities 

- I closely monitor my pupils' writing activities 

- I am the primary audience for my pupils* writing 

- I impose time limits on my pupils' writing activities 

- I assign writing topics to my pupils 

- My pupils rely on me to supervise their writing activities 

Pupil Control of Waiting Activities 

- I have pupils choose their own writing topics 

- My pupils set their own writing goals 

- My pupils choose the time they write in class 

- I allocate free time for my pupils to pursue their own 
writing Interests 

- I encourage my pupils to solve their own writing problems 

Teacher-Pupil Collaboration 

- In teaching writing, I act as a collaborator 

- My pupils and I work together to solve problems that arise 
during writing 

Pupil Involvement in Evaluation 

- My pupils participate in the evaluation of their writing 

- My pupils evaluate each other's writing 

Whole-Class Instruction 

- I teach writing on a whole-class basis 

- My teaching of writing is directed to the average ability 
of my class 

- I aim to achieve uniform class progress in writing 

Small Group Instruction 

- I teach writing in small groups 

- To teach writing, I group my pupils according to ability 

Individual Instruction 

- I teach writing on a one-to-one basis 

- I encourage my pupils to progress in their writing at 
their own rate 

Teacher as Lecturer 

- In teaching writing, I act as a lecturer 
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Teacher as Arbitrator 

- In teaching writing, I act as an arbitrator 
Teacher as Facilitator 

- In teaching writing, I act as a facilitator 
Teacher as Observer 

^' In teaching writing, I act as an observer 
Teacher as Model 

- In teaching writing, I act as a model 
Teacher as Demonstrator 

- In teaching writing, I act as a demonstrator 
Teacher as Challenger 

- In teaching writing, I act as a challenger 
Teacher as Expert 

- In teaching writing, I act as an expert 

Teaching Writing is a Learning Experience 

- Teaching writing is a learning experience for me 

Grade 1 

During the prephase, the experimental teachers reported that 
they "^acted as lecturers" significantly more often than did 
the comparison teachers. During the postphase, the 
experimental tv^achers reported that they **acted as 
observers" and that "teaching was a learning experience" 
significantly more often than did the comparison teachers. 
However, when controlling for predif f erences , the 
postdifferences were no longer significant. 

Grade 3 

During the prephase, the comparison teachers were 
significantly more likely to use "whole-class instruction". 
This trend remained during the postphase but was no longer 
statistically significant after controlling for 
predif f erences . 



During 
differences 
less likely 
activities 
report that 
activities" 
themselves 
graphically 



the postphase, after controlling for prephase 
the experimental teachers were significantly 

to report that they "controlled the writing 
of their pupils", significantly more likely to 

"pupils controlled their own writing 
, and significantly less likely to describe 
as "facilitators". These differences are 

illustrated in Figures 27, 28, and 29. 
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Grade 6 



During the prephase the experimental teachers were 
significantly more likely to use "whole-class instruction" 
and significantly less likely to describe themselves as 

facilitators". These trends remained during the postphase 
but were no longer statistically significant after 
controlling for predif f erences. 

During the postphase, after controlling for prephase 
differences, the experimental teachers were significantly 
less likely to use "individual instruction", describe 
themselves as "challengers", and describe themselves as 
"experts". See Figures 30, 31, and 32. 

Summary 

Several interesting differences were found between the 
experimental and comparison teachers' reports of their 
writing activities and procedures during the postphase of 
the study. 

Grade 3 experimental teachers that used computers, 
compared with comparison teachers that used traditional 
tools were: 

- less likely to control the writing activities of their 
pupils; 

- more likely to report that pupils controlled their own 
writing activities; 

- less likely to describe themselves as facilitators. 

Grade 6 experimental teachers, using computers, 
compared with comparison teachers, using traditional tools 
were : 

- less likely to describe themselves as experts; 

- less likely to describe themselves as challengers; 

- less likely to use individual instruction. 
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TEACHERS' INTERVIEWS 



Teachers were interviewed three times during the study » once 
during the prephase and twice during the postphase. 
Teachers were asked the same question about each of the two 
pupils. Some questions remained the same for each interview 
and others evolved to match the various stages of the study. 
Some questions were asked of both comparison and 
experimental tea< hers and others were asked of only the 
experimental teachers who were using the computers. 

November /February /May Interviews 

The following questions were asked of all teachers three 
times during the study: 

1. How would you describe A*s (pupil's name) writing at 
this time? 

2(a). Thinking of all the skills that are involved with 

writing, ranging from spelling to creativity, what are 

A*s strengths? 
2(b). How do you help A build on these strengths. 
3(a). Thinking of all the skills that are involved with 

writing, ranging from spelling to creativity, what are 

A*s weaknesses? 
3(b). How do you help A overcome these weaknesses? 

4. How would you describe A's motivation to write? 

5. How would you describe your role with respect to A*s 
motivation? 

6(a). What roles do A*s peers play with respect to A's 
writing? 

6(b). How does this affect your role as a teacher? 
7(a). What is your method of evaluating A's writing? 
7(b). What is the focus of your evaluation? 

8. How are you acknowledging A*s writing? 

9. Describe the significance of your role in A*s 
development as a writer. 

The responses to these nine questions were coded in 
detail and counted for experimental and comparison groups at 
the three grade levels. A search was then made among the 
counts of responses to find areas where substantial changes 
had occurred from pre- to postphases in one group but not in 
the other. A substanti'^.l change was defined as one that was 
associated with at least 25% of the pupils in one group. 
These changes are reported here for each grade, the many 
remaining responses that showed no substantial change are 
not reported. 

Grade 1 

Two substantial pre-post changes occurred in the 
experimental group. During the postphase, experimental 
teachers more frequently reported using "one-to-one 
conferencing" to help overcome pupil weaknesses in writing. 
They also described the significance of their role in the 
development of a pupil as a writer as "facilitator" for more 
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pupils during the postphase than the prephase. The 
percentages of pupils are: 



Experimental 
Pre Post 

One-to-one conferencing to 
help overcome weaknesses 

in writing 30% 55% 

Role as facilitator in 

development of pupil as writer 7% 42% 

Two substantial changes occurred in the comparison 
group. Comparison teachers reported they "encouraged peer 
interaction" for more pupils during the postphase than 
prephase. They also reported that they used "praise" to 
acknowledge pupils' writing for more pupils during the 
prephase than postphase. The percentages of pupils are: 

Comparison 
Pre Post 

Encourage peer interaction 15% 43% 

Use praise to acknowledge 

pupils' writing 50% 15% 

Grade 3 

Three substantial changes occurred in the experimental 
group. Experimental teachers reported that they used 

one-to-one conferencing" to help build strengths in writing 
for more pupils during the postphase than during the 
prephase. They also reported acknowledging writing by 

having pupils share it with other pupils" and by "reading 
to the teacher" for more pupils during the postphase than 
prephase. The percentages of pupils are: 

Experimental 
Pre Post 

One-to-one conferencing to 

help build strengths in writing 31% 56% 

Acknowledge writing by sharing 

it with other pupils 44% go% 

Acknowledge writing by reading 

it to the teacher 22% 48% 

One substantial change occurred in the comparison 
group. Comparison teachers reported they focused on 
creativity and originality in evaluating writing for more 
pupils during the prephase than during the postphase. The 
percentages of pupils are: 
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Comparlson 
Pre Post 

Focus on creativity and 
originality in 

evaluating writing 47% 17% 



Grade 6 

Three substantial changes occurred in the experimental 
group. Experimental teachers reported that they used 

one-to-one conferencing" to help build strengths in writing 
for more pupils during the postphase than during the 
prephase. They also reported acknowledging writing by 
"having pupils share it with other pupils" and by "reading 
to the teacher" for more pupils during the postphase than 
prephase. The percentages of pupils are: 

Experimental 
Pre Post 

One-to-one conferencing to 

help build strengths in 

writing 13% 

Acknowledge writing by 

sharing it with other pupils 27% 55% 

Acknowledge writing by 

reading it to the teacher o% 32% 

Four substantial changes occurred in the comparison 
group. When evaluating pupils' writing, teachers used 
"individual conferencing" and focused on "individual 
assessment" for more pupils during the prephase than during 
the postphase. Teachers reported "no peer interaction" for 
fewer pupils during the postphase. And, teachers said the 
significance of /their role in the development of pupils' 
writing was "to provide an opportunity for writing" for more 
pupils during the postphase. The percentages of pupils are: 

Comparison 
Pre Post 

Individual conferences to 

evaluate writing 63% 37% 

Focus on individual assessment 

for evaluating writing 50% 13% 

No peer interaction during 

writing 37% 12% 

Teacher's role is to provide 

an opportunity to write 0% 25% 
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TW folloviat ^MStioas w«r« asked of the experlnental 
teaclMire U Pebmary, toon after the coaputers were 
UtrodvMd lato thm elaserooae: 

t. Wtet U pvpi^ A*s (pupil's naM) present reaction to the 

S. DMwribe A's present writing activities on the computer. 
9. At prwMSt, how would you describe the effect of the 

eoaputer on A's writing? 
4* DMorlto your role with respect to A's present use of 

tlM oosputer. 



Tfco taaefeers described the reactions to the coaputers of 
ow«r flM9t of the Grade 1 pupils In positive terns. The 
pHracM they laastly used were "likes It", "loves It", 
^■otlwated to use It", -Interested", and "alldly 
Mtkualaatlo*. 

Tbo pupils ^r'tlttg activities on the coaputers varied 
accordlag to tb < sobers' philosophies and the needs of the 
cblldrea. ?«pll» acre "coaposlag/story writing", 
"traaacrlblag", "prewrltlag with letters", "writing with 
aaotbor pupil", and 'aaklag patterns". 

Por aaay pupils {4Sf), the teachers felt that February 
was too oarly to describe the effect of the computer on 
tbelfr writing. Por other pupils, the teachers said there 
was mot yet aay significant effect. However, teachers 
described the effects on a few pupils as "positive", 
"Botlvatiag", and "aoderate". 

With respect to their role in the pupils' use of the 
computer, teachers varied considerably in their responses. 
The Boet coamon responses were: 

- teaching thea how to use It 

- alniaal/doa't have to do anything 

- technician 

- teacher and pupil edit together 

- providing opportunity for pupil to use computer 

- significant: it is tiae consuming 



Teachers described the reactions to the computers of over 
•Of of the Orade 3 pupils positively in the form of two 
phrases - "likes it^ and "loves it". 

The writing activities of 66% of the experimental 
pupils were described by the teachers as 
^costposibg/storywriting". Some pupils were "transcribing" 
and soae were still using TYPEAffAY to improve keyboardlng 
skills. Three pupils were editing their writing on the 
coaputer. 
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Por many pupils (47%), the teachers felt that February 
was too early to describe the effect of the computer on 
their writing. However, teachers described the effects on 
several of the other pupils as "produces a lot more 
writing", "positive", and "motivating". 

With respect to their role in the pupils^ use of the 
computer, teachers varied considerably in their responses. 
The most common (f<^scriptions were: 

* technician 

- teacher and pupil edit together 

- structuring time for computer use 

- teaching them how to use it 

- providing opportunity for pupil to use computer 

- facilitator 

- encourage pupil to be independent 

- co-learners 

Grade 6 

Teachers described the reactions to the computers for 47% of 
the pupils with the phrase "likes It". "Confident" and 
"Interested" were used to describe several other pupils. 

The pupils* writing activities on the computers were 
described by the teachers as either "transcribing" or 
"composing /story writing". 

For many pupils (47%), the teachers felt that February 
was too early to describe the effect of the computer on 
their writing. For others, the teachers said there was not 
yet any significant effect. Teachers described the effects 
on a few pupils as "positive", "likes finished product", 
"better editing", and "more organized". 

With respect to their role In the pupils' use of the 
computer, the most common descriptions were: 

- technician 

- facilitator 

teaching them how to use It 

- getting them to use it as an editing tool 

- minimal/don * t have to do anything. 

February /May Interviews 

Twice during the postphase, a number of other questions 
were asked of the experimental and/or comparison teachers. 
The responses are discussed separately for each question for 
each grade. 

1. Describe the pupil's keyboarding skills (experimental 
teachers only). 



Er|c 42 



-35- 



Grade 1 

During the first interview, 100% of the pupils primarily 
used one hand with one finger. At the time of the second 
interview, the percentage had dropped to 68% while the 
others were using both hands and/or more than one finger. 

Grade 3 

During the first interview, 45% primarily used one hand with 
one finger. This percentage dropped to 39% during the 
second interview. Some pupils were touch typing and others 
were using combinations of one or both hands with one or 
more fingers. 

Grade 6 

During the first interview, 66% of the pupils were "hunting 
and pecking" with both hands and two or more fingers. The 
others were mostly using one hand with one or more fingers. 
During the second interview, 40% were "hunting and pecking" 
with both hands and two or more fingers while 26% had 
progressed to just "pecking" with both hands and more than 
two fingers. The remainder were still using one hand with 
one or more fingers. 

2. What types of writing activities is the pupil doing? 
Grade 1 

Comparison and experimental teachers responded as follows: 

Experimental Comparison 



Composing 63% 93% 

Working with previously saved materials 41% 47% 

Copying words from another source 46% 77% 

Drawing pictures . ggcjj 

Transcribing from own writing 32% 52% 

Dictating to teacher 32% 



Grade 3 

Comparison and experimental teachers responded as follows: 

Experimental Comparison 



Composing 87% 97% 

Drawing pictures . ggcg 

Transcribing from own writing 74% 71% 

Working with previously saved material 55% 71% 

Copying words from another source 40% 62% 

Grade 6 

Comparison and experimental teachers responded as follows: 

Experimental Comparison 

Composing 70% 93% 

Transcribing from own writing 90% 93% 

Working with previously saved material 68% 92% 

Drawing pictures . gO% 

Copying words from another source - 53% 
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3. Does the pupil read over his/her writing? 
Grade 1 

The experimental teachers reported that 86% of the pupils 
and the comparison teachers reported that 90% of the pupils 
were reading over their writing. 

Grade 3 

The experimental teachers reported that 97% of the pupils 
and the comparison teachers reported that 90% of the pupils 
were reading over their writing. 

Grade 6 

The experimental teachers reported that 90% of the pupils 
and the comparison teachers reported that 97% of the pupils 
were reading over their writing. 

4. Does the pupil revise his/her writing? If so, in what 
way? 

Grade 1 

The experimental teachers reported that 57% of the pupils 
were revising their computer writing and that they were 
doing so primarily by revising the spelling (57%) and by 
changing words (36%). 

The comparison teachers reported that 53% of the pupils 
were revising their writing and that they were doing so 
primarily by revising the spelling (42%) and by changing 
words (32%). 

Grade 3 

The experimental teachers reported that 90% of the pupils 
were revising their computer writing, while the comparison 
teachers reported that 83% of their pupils were revising. 
The main types of revisions and the percentages of pupils in 
each group making them are as follows: 



Experimental Comparison 



Spelling Revisions 85% 72% 

Changing Words 74% 59% 

Changing Punctuation 76% 57% 

Spacing 56% 9% 

Changing Sentences 34% 38% 

Adding New Material 31% 42% 

Paragraphing 30% 10% 



Grade 6 

The experimental teachers reported that 93% of the pupils 
were revising their computer writing, while the comparison 
teachers reported that 88% of their pupils were revising. 
The main types of revisions and the percentages of pupils in 
each group makiug them are as follows: 
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Experimental Comparison 

Spelling Revisions 92% 85% 

Changing Punctuation 82% 80% 

Changing Words 78% 83% 

Changing Sentences 60% 70% 

Adding New Material 35% 25% 

Paragraphing 30% 57% 

Removing Material Completely 23% 32% 



5. On a 1-10 scale, rate the pupil's on-task behaviour, 

Interest/motivation, peer Interaction and teacher-pupil 

Interaction while writing (for experimental pupils, this 
means on the computer) « 

Grade 1 

The average ratings for each group are as follows: 





Experimental 


Comparison 


On-task behaviour 


7.6 


6.8 


Interest /motivation 


7.7 


7.3 


Quantity of peer interaction 


6.0 * 


7.1 


Quality of peer interaction 


7.3 


6.3 


Quantity of teacher-pupil 




interaction 


5.0 


6.1 


Quality of teacher-pupil 




interaction 


8.3 


7.8 



Statistical tests showed one significant difference 
between the two groups* Comparison teachers rated "quantity 
of peer Interaction" higher than did the experimental 
teachers* 



Grade 3 

The average ratings for each group are as follows: 

Experimental Comparison 



On-task behaviour 


8.1 * 


6.8 


Interest /Motivation 


8.6 * 


7.2 


Quantity of peer interaction 


6.0 


5.2 


Quality of peer interaction 


7.7 


6.3 


Quantity of teacher-pupil 




interaction 


4.6 


6.1 


Quality of teacher-pupil 




interaction 


8.3 


7.8 



Statistical tests showed two significant differences 
between the two groups* Experimental teachers rated 
"on-task behaviour" and "Interest/motivation" higher than 
did the comparison teachers. 



Grade 6 

The average ratings for each group are as follows: 
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Experimental Comparison 



On-task behaviour 


8,3 




7.2 


Interest /motivation 


7.9 




7.4 


Quantity of oeer Interaction 


5.7 




u . u 


Quality of peer interaction 


7.4 




6.8 


Quantity of teacher-pupil 








interaction 


4.4 




5.9 


Quality of teacher-pupil 








interaction 


7.7 




8.0 



Statistical tests showed four significant differences 
between the two groups. Experimental teachers rated 
"on-task behaviour", "interest/motivation", and "quality of 
peer interaction" higher than did ,the comparison teachers. 
The comparison teachers rated "quality of teacher-pupil 
interaction" higher than did the experimental teachers. 

6. What is the nature of the interaction of peers with 
this pupil during writing? What is the focus of that 
interaction? 

Grade 1 

The teachers described the peer interaction with the pupils 
primarily as: 

Experimental Comparison 

Observing 70% 60% 

Collaborating 68% 48% 

Demonstrating 48% 

Distracting 36% 42% 

Motivating 30% 30% 

Focus is Academic 64% 62% 

Focus is Technical/Mechanical 61% 30% 

Focus is Social 57% 72% 

Grade 3 

The teachers described the peer interaction with the pupils 
primarily as: 

Experimental Comparison 

Observing 77% 66% 

Collaborating 48% 62% 

Modeli:.ng 32% 57% 

Demonstrating 37% 38% 

Facilitating - 40% 

C5i:a lemming - 40% 

Motivating ^ 40% 

Distracting - 38% 

Foous is Technical/Mechanical 74% 

Focus is Acacamic 71% 84% 

Focas is Social 42% 67% 
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Grade 6 

The teachers described the peer interaction with the pupils 
primarily as: 

Experimental Comparison 

Collaborating 57% ^qcj 

Observing 55,^ 42% 

Challenging . 4qcj 

Facilitating 38% 

Demonstrating 35% 2 

Motivating . 351^ 

Distracting . ^3% 

Focus is Academic 60% 77% 

Focus is Technical/Mechanical 57% 
Focus is Social 47% 

7* When this pupil is writing, what is your teaching 
style/role? When you interact with the pupil, what is the 
focus of the interaction and who initiates it? 

Grade 1 

The teachers described their style/role with the pupils when 
writing primarily as: 



Facilitator 
Observer 
Collaborator 
Demonstrator 
Challenger 
Model 
Motivator 

Focus is Academic 
Focus is Technical /Mechanical 
Focus is Social 

Initiated by teacher 
Initiated by pupil 
Initiated by other pupil 

Grade 3 

The teachers described their style/role with the pupils when 
writing primarily as: 

Experimental Comparison 

Facilitator 77% ggcj 

Observer 60% 83% 

Collaborator 52% 64% 

Demonstrator 42% 62% 

Challenger 39% ^^of^ 

Motivator 35% 40% 



Experimental 


Comparison 


80% 


73% 


80% 


75% 


68% 


50% 


61% 


52% 


59% 


67% 


50% 


30% 


32% 


48% 


96% 


87% 


79% 




38% 


45% 


63% 


42% 


63% 


73% 


34% 
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Model 




^ ^ tit 

34% 


Arbitrator 




33% 


Focus l8 Academic 


87% 


95% 


Focus Is Technical/Mechanical 


63% 


48% 


Focus Is Social 


31% 


33% 


Initiated by pupil 


73% 


64% 


Initiated bv teacher 


44% 


57% 


Grade 6 






The teachers described their 


style/role with the 


pupils wh6i 


writing primarily as: 








Experimental 


Comparison 


Facilitator 


57% 


72% 


Observer 


53% 


70% 


Challenger 


43% 


68% 


Col l^abo^ator 


40% 


58% 


Demonstrator 


35% 


50% 


Motivator 


35% 


45% 


Model 




40% 


Arbitrator 




37% 


Lecturer 




33% 


Focus is Academic 


78% 


97% 


Focus is Technical/Mechanical 


47% 




Focus is Social 




33% 


Initiated by pupil 


62% 


63% 


Initiated by teacher 


38% 


70% 


Initiated by other pupil 


35% 





8. What computer program is the pupil using for writing 
(experimental teachers only)? 

Grade 1 

Three-quarters of the pupils ^re using STORY WRITER and a 
few were using STU E"TT WRITF . The remainder were not using 
a program but were typir^ 7 ters and making designs on the 
screen. Computer wr j jir.fe was not collected from these 
pupils. 

Grade 3 

One-half the Grade 3 pupils were using STORY WRITER; the 
other half were using STUDENT WRITER. Two pupils were also 
using PAPERCLIP. 

Grade 6 

Most of the pupils (80%) were using STUDENT WRITER. The 
remainder were using STORY WRITER, PAPERCLIP, and WORD 
MAGIC. 

9. What functions of the computer program is the pupil 
using for writing (experimental teachers only)? 
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Grade 1 

The percentages of Grade 1 pupils that used various 
functions are as follows: 

- deletion; character by character (86%) 

- printing (25%) 

- loading (25%) 

- saving (14%) 

- insertion; character by character (11%) 

- erasing whole story - 3% 

Grade 3 

The percentages of Grade 3 pupils using various functions on 
their own are as follows: 

- deletion; character by character (97%) 

- printing (84%) 

- loading (77%) 

- insertion; character by character (65%) 

- saving (55%) 

- erasing whole story (31%) 

- insertion; line by line (13%) 

- deletion; line by line (13%) 

- spelling checker (13%) 

- change print on paper (6%) 

Grade 6 

The percentages of Grade 6 pupils that used various 
functions on their own are as follows: 

- deletion; character by character (97%) 

- saving (80%) 

- printing (80%) 

- loading (77%) 

- insertion; character by character (50%) 

- erasing whole story (38%) 

- deletion; line by line (13%) 

- spelling checker (13%) 

- rearrangement of material (7%) 

- insertion; line by line (7%) 

- centreing (3%) 

- underlining (3%) 

10 o Does conferencing take place during revision? If so, 
with whom? 

Grade 1 

The experimental teachers reported that 71% of the pupils 
conference while revising and that it is mostly 
pupil-teacher conferencing. Similarly, 57% of the 
comparison pupils conference while revising and mostly with 
the teacher. 

Grade 3 

Experimental teachers reported that 81% of the pupils 
conferenced with the teacher, 48% with a peer, and 6% with a 
group of peers while revising their writing on computers. 
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Comparison teachers reported that 83% of the pupils 
conferenced with the teacher and 34% with a peer while 
revising their writing. 

Grade 6 

Experimental teachers reported that 80% of the pupils 
conferenced with the teacher and 67% with a peer while 
revising their writing on computers. Comparison teachers 
reported that 90% of the pupils conferenced with the 
teacher, 57% with a peer while revising their writing. 

11. On a scale of 1 to 10, rate the overall effects of the 
computer(s) on the pupils' writing (experimental teachers 
only) . 

The average ratings for each grade are as follows: 



Many questions were asked of the experimental and comparison 
teachers in order to describe and compare process and roles. 
The massive amounts of data showed that, on the whole, the 
introduction of one, two, or three microcomputers into an 
elementary classroom does not dramatically change the 
process of pupils' writing, the process of teaching writing, 
and the roles of teachers and pupils. However, some 
changes, as discussed here, did occur. 

Grade 1 

Teachers reported that Grade 1 children reacted positively 
to the computers and mostly used them by typing with one 
hand and one finger. The process of writing on computers 
differed in three ways from the process of writing with 
traditional tools. The comparison children were much more 
likely to be drawing pictures as part of the writing process 
and copying from other sources. The experimental children 
sometimes dictated to their teachers. 

The results suggest that there may be less peer 
interaction for Grade 1 children writing on a computer than 
for those using traditional tools. However, when peer 
interaction does occur around the computer, it is frequently 
a demonstration of technical and mechanical techniques. 

When computers are in a Grade 1 classroom, teachers are 
more likely to describe themselves as facilitators, 
especially mechanical and technical facilitators. They are 
also more likely to engage in one-to-one conferencing to 
help pupils overcome their weaknesses in writing. Teachers 



Average Rating 



Grade 1 
Grade 3 
Grade 6 



7.3 
7.8 
6.9 



Summary 
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reported that both comparison and experimental pupils were 
reading over their writing and revising it by changine 
spelling and words. 

On a scale of l-io, the experimental teachers rated the 
overall effect of the computers on the pupils' writing as 
7 • 3 • 



Grade 3 

Teachers reported that the pupils' reacted positively to the 
computers, liked writing with them, and produced longer 
pieces of writing. The ratings the teachers gave the 
exper mental children for "o^-task behaviour" and 

interest/motivation" were higher than for the comparison 
children. *^ 



The teachers reported that the majority of the 
experimental pupils were composing and writing stories 
directly on the computers. They were also transcribing from 
their own stories, copying from other sources, and working 
with previously saved material. The activities of the 
comparison children were much the same, but the majority 
were also drawing pictures as part of the writing process. 
Both groups were reported as reading over their writing and 
revising. * 

Three interesting changes occurred ia process upon the 
introduction of computers in the experimental classrooms. 
Teachers did more one-to-one conferencing to help build 
strengths in writing, more often acknowledged pupil writing 
by having pupils share it with their peers, and more often 
acknowledged pupil writing by having them read it to the 
teacher. 



Teacher-pupil and pupil-pupil interactions in the 
experimental classrooms frequently focused on mechanical and 
technical details and teachers frequently played a 
facilitating role in such matters as time-scheduling. 

The Grade 3 experimental pupils were not sophisticated 
in their use of the computers for writing. Their 
keyboarding skills were not well-developed and they used 
very basic functions of the word processing programs. On a 
scale of 1-10, the experimental teachers rated the overall 
effect of the computers on the pupils' writing as 7.8. 

Grade 6 

Some interesting changes in process occurred upon the 
introduction of computers into the experimental classrooms. 
Teachers did more one-to-one conferencing to help build 
strengths in writing, more often acknowledged pupil writing 
by having pupils share it with their peers, and more often 
acknowledged pupil writing by having them read it to the 
teacher. 
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Teachers rated the experimental pupils higher for 
"oB-task behaviour", "interest/motivation", and "quality of 
peer interaction*". However, "quality of teacher 
interaction" was rated higher for the comparison classrooms. 

The Grade 6 experimental children were more likely to 
be "transcribing" their own written work onto the computers 
than any other comparison or experimental group in the 
study. And, as with Grades 1 and 3, the comparison children 
were drawing pictures as part of the writing process, an 
activity that was not possible when writing on computers. 

Teacher-pupil and pupil-*pupil interaction in the 
experimental classrooms frequently focused on mechanical and 
technical details. Both teachers and pupils were 
facilitators ai^d demonstrators with respect to the 
computers. Grade 6 experimental teachers were not as likely 
as the ccMnparison teachers to describe their roles as 
lecturers, models, and arbitrators. 

Both experimental and comparison pupils were reading 
over the material they had written and revising it. 

The Grade 6 experimental pupils were not sophisticated 
in their use of the computers for writing. Their 
keyboarding skills were not well-developed and they used 
very basic functions of the word processing programs. 

On a scale of 1-10, the experimental teachers rated the 
overall effect of the computers on the pupils' writing as 
6.9. 
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OBSERVATION OF CLASSROOM ENVIRONMENT 



Each experimental and each comparison classroom at each 
grade level was observed for ton minutes five times; twice 
during the prephase and three times during the postphase. 
The researcher observed the classroom for ten minutes, then 
immediately checked off the most appropriate alternatives 
and/or made written comments for each of the categories of 
the observation schedule. The schedule included the 
following twelve categories: 

- placement of desks 

- location of microcomputers (postphase only) 

- physical location of teacher's desk 

- peer interaction and number of peers interacting 

- peer interaction and number of pairs/groups 

- peer interaction and nature of interaction 

- location of teacher 

- nature of teacher's movement 

- nature of teacher-pupil interaction 

- focus of classroom 

- teacher style/role 

- aspects of writing being taught 

- children's writing activities 

Analyses of the many data that resulted from these 
observations strongly indicated that the environment of the 
classrooms underwent very little change during the year, 
even after the introduction of microcomputers into the 
experimental classrooms. The data were examined for 
substantial changes, which were defined as 25% of the 
classrooms in one group. Just three changes were found; all 
for the Grade 1 classrooms: 

- during the postphase, more pupils were observed 
interacting in the experimental classrooms than during the 
prephase; 

- during the postphase, fewer experimental teachers were 
observed challenging the pupils than during the prephase; 

- during the postphase, the focus of the comparison 
classrooms was less likely to be a pupil than during the 
prephase. 

Several other observations not associated with 
substantial change are informative: 

- "Activity centres" and "small table circles" are the most 
popular methods of arranging desks and furniture in 
Grades 1 and 3 classrooms. This is not the case for 
Grade 6 classrooms; 

- At all grade levels, teachers' desks are most frequently 
placed in corners of classrooms; 

- Experimental teachers were rarely located near or observed 
moving about the microcomputers; 

- For all grades, teachers were mostly observed "moving" 
about the classrooms; 
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- For all grades, peer interaction involved "one large 
group", "small groups", "pairs", and "combinations of 
these" ; 

- The most popular locations for microcomputers at all grade 
levels were "in an activity centre/lab", "beside the 
teacher's desk", "in a back corner", "at the centre of a 
wall", "in an isolated spot", and "in a front corner". 

Summary 

The observations completed for this study suggest that 
classroom environment tends to be very stable over the 
course of a school year* Not even the introduction of one, 
two, or three microcomputers results in changes that can be 
observed. 
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Oe Wl i ff lO N OF PUPILS WHILE WRITINQ 



T»4o« tfttrlac th% postpbaM, th« r«s«aroh«rs obsttrv«d the 
B2iil-J*4?,**X «'^P*rl«oii pupils were 

^^^^ traditional naterlals aad the 
•iMrlMaUl pupils While they wrote with oonputers. The 
otoeerwulloa period laeted for tea ■Inutee and every effort 
to obMnre the wrltlat aotlvltlef* In at natural a 
Mttlac pooolble. The obeervatlon ochedulee were nade up 
of Mworsl eatoforloo and the reeoarehert checked one or 
•oro altorMtlvoe la oaeh eatofory and/or wrote additional 
iS!^^ 'at ryiultod froa these obeervations and 

!t!^t;^iJ; fr?**I**f What is presented 

aro data that illuetrate aajor thOM* for the coaparlson and 
eipertMotal troup* aajor differences between the two. 
Doia are dieeuMod for oaoh grade separately. 

!• Keyboardlac Skills (eiperlMntal pupiln only). 

Tie~ia7orlty (Tftl) of the Grade l puplla approached the 
keyboard with "one hand and one finier*. Somi (1«») were 
buatiec and pockinc with "both hands and two fingers". 

? P^P^la pH»arlly used three strategies on the 
keyboard; *o«e band with one finger" (48»), "hunting and 
peeking With both hand* and two flL^ers" (361), and "hunting 
P««»iM •Itb both hands and aore than two fingers" (23»). 

f Comrade • pupils priaarily used four strategies on t^e 

lU^Ili. SViiif P^*'^»t »>oth hands »r d more than 

two fiac«rs" (3«), "hunting and peokiag with both hands and 
two fiagere" OS%), "one hand with one finger" (32»). and 
"one baad with aore than one finger" (27^). 

a. Typee of Writing Aetlvltles. 

TOO etperiaental puplla were priaarily "coaposlnfc" i the 
coaputer (TTf), "copying words froa another source" (18%). 
and "entering letters" (12%). ' 

ccaparlson pupils were priaarily "drawing pictures" 
(00%). -eoapoelng- (58%), and "copying words from another 
source" (22%). 

grade 3 

Hoet (98%) experlaental pupils were "composing" on the 
coaputer. 

Hoet (80%) coaparlson pupils vere "composing". Some 
were "copying words froa aoother source" (15%) and "working 
with previously saved aaterlal" (12%). 

55 



ERIC 



G rade 6 

Srade 6 experimental pupils were primarily "composing" (52%) 
and transcribing from their own writing" (50%). 

Comparison pupils were primarily "composing" (70%), 
"working with previously saved material" (27%), and "copying 
words from another source" (12%). 

3. Were Pupils Reading Over Their Writing? 
Grade 1 

Most of the experimental pupils were reading the writing 
they were doing on the computer; 50% were "reading It 
silently'*; 43% were **vocallzlng" It; and 18% were "mouthing" 
It. 

Many (43%) of the comparison pupils were not reading 
over their writing (as noted previously, many were drawing 
pictures). However, 30% were "reading it silently" and 26% 
were **vocalizing** it. 

Grade 3 

Most (87%) of the experimental pupils were "silently" 
reading the writing they were doing on the computer. 

Similarly I most (80%) of the comparison pupils were 
"silently** reading over their writing. 

Grade 6 

The majority (97%) of the experimental pupils were 
"silently** reading the writing they were doing on the 
computer. 

The majority (73%) of the comparison pupils were 
"silently" reading their writing; the remainder were not. 

4. Were Pupils Revising Their Writing? If So, What Kinds 
of Revisions Were They Making? 

Grade 1 

The majority (70%) of the experimental pupils were revising 
the writing they were doing on the computer. They were 
mostly revising "spacing" (37%), "spelling" (33%), "words" 
(20%), **punctuatlon" (23%), and "typing errors" (23%). 

Not as many (27%) of the comparison pupils were 
revising their writing. They were revising "spelling", 
"words", "spacing", and "adding new material". 

Grade 3 

The majority (83%) of the experimental pupils were revising 
the writing they were doing on the computer. They were 
mostly revising "spelling" (42%), "typing errors" (43%), 
"words" (38%), "spacing" (28%), "paragraphing" (23%), and 
"sentences" (10%). 
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Not as many (53%) of the comparison pupils were 
revising their writing. They were mostly revising "words" 
(28%), "spelling" (22%), and "adding new material" (10%). 

Grade 6 

Most (97%) of the experimental pupils were revising the 
writing they were doing on the computer. They were mostly 
revising "spelling" (43%), "typing errors" (43%), 
"words" (35%), "punctuation" (27%), "spacing" (27%), and 
"sentences" (17%;. 

Not as many (53%) of the comparison pupils were 
re/lslng their writing. They were mostly revising 
"words" (32%), "spe -Ing" (23%), and "punctuation" (12%). 

5. On a 1-10 Scale, Rate The F^pll's On-Task Behaviour, 
Interest/Motivation, Peer Interaction, and Teacher-Pupil 
Interaction While Wriclng (for experimental pupils, this 
means on the computer). 

Grade 1 

The average ratings for each group are as follows: 





Experimental 


Comparison 


On~task behaviour 


7.3 


6.5 


Interest /motivation 


7.4 


7.0 


Quantity of peer interaction 


2.4 


4.5 


Quality of peer interaction 


2.9 


4.0 


Quantity of teacher-pupil 






interaction 


1.5 * 


3.0 


Quality of teacher-pupil 




interaction 


6.0 


6.4 



Statistical tests showed a significant difference 
between the groups for "quantity of teacher-pupil 
Interaction" favouring the comparison group. 

Grade 3 

The average ratings for each group are as follows: 





Experimental 


Comparison 


On-task behaviour 


8.1 * 


7.5 


Interest /Motivation 


8.3 * 


7.9 


Quantity of peer interaction 


1.8 * 


3.2 


Quality of peer interaction 


5.0 


5.0 


Quantity of teacher-pupil 






interaction 


1.7 * 


2.0 


Quality of teacher-pupil 






Interaction 


6.0 


6.1 



Statxstlcal tests showed a significant difference 
between the groups for four scales. The experimental group 
was rated higher on "on-task behaviour" and 
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"interest/ motivation". ?he comparison group was rated 
higher on "quantity of peer interaction" and "quantity of 
teacher-pupil interaction". 

Grade 6 

the average ratings for each group are as follows: 

Experimental Comparison 

On-task behaviour 8.2 * 7.2 

Interest/Motivation 8.1 * 7.6 

Quantity of peer intersection 3.1 4.3 

Quality of peer interaction 5.6 4.4 
Quantity of teacher-pupil 

interaction 1.3 1.9 
Quality of teacher-pupil 

interaction 6.5 5.9 

Statistical tests showed a significant difference 
between the groups for two scales. The experimental group 
was rated higher on "on-task behaviour" and 
"interest/motivation" . 

6. When a Peer Interacts , What is The Nature of That Peer*s 
Interaction? What is the Focus of The Interaction? 

Grade 1 

The researchers described the nature of peer interaction 
primarily as: 

Experimental Comparison 

Observer 25% 32% 

Distractor 25% 50% 

Collaborator - 23% 

Focus is Social 23% 40% 

Focus is Academic 18% 37% 

Focus is Technical/Mechanical 13% 17% 

Grade 3 

The researchers described the nature of peer Interaction 
primarily as: 

Experimental Comparison 

Distractor 22% 42% 

Observer 15% 22% 

Collaborator - 18% 

Focus is Technical/Mechanical 20% 17% 

Focus is Academic 12% 35% 

Focus is Social 12% 40% 
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Grade 6 

The researchers described the nature of peer interaction 
primarily as: 



Experimental Comparison 

Observer 28% 18% 

Dis tractor 27% 48% 

Collaborator 13% 28% 

Facilitator - 15% 

Focus is Technical/Mechanical 27% 17% 

Focus is Social 23% 43% 

Focus is Academic 20% 47% 



7. What is The Teacher's Role While The Pupil Writes? If 
There is Interaction With The Pupil, What Form Does it Take? 

Grade 1 

The researchers recorded very little teacher-pupil 
interaction for the pupil writing on the computer. In most 
instances, teachers were attending to other pupils in tlie 
class. 

In the comparison group, teacher interaction with the 
pupil was also somewhat limited. When it did occur, it took 
the form of "facilitator" (30%), "collaborator" (22%), 
"observer" (17%), and "motivator" (12%). 

Grade 3 

The researchers observed very little teacher-pupil 
interaction for the pupil writing on the computer. In most 
cases, teachers were attending to other pupils in the class. 

In the comparison group, teacher interaction with the 
pupil was also somewhat limited. When it did occur, it took 
the form of "facilitator" (30%), "observer" (20%), and 
"collaborator" (13%). 

Grade 6 

For both experimental and comparison groups, teacher 
interaction with the pupil was quite limited. When it did 
occur, it took the form of "observer", "facilitator", 
"motivator", and "expert". 

8. What Computer Program Is The Pupil Using (experimental 
pupils only)? 

Grade 1 

Nearly all the pupils were writing on the computer with 
STORY WRITER. A few were not using a program, just the 
keyboard, and a couple were using STUDENT WRITER AND WORD 
MAGIC. 
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Grade 3 

The programs in use were STDPENT WRITER (55%), STORY WRITER 
(35%), PAPERCLIP (7%), and WORD MAGIC (3%). 

Grade 6 

The programs in use were STUDENT WRITER (78%), STORY WRITER 
(10%), PAPERCLIP (6%), and WORD MAGIC (6%). 

9* What Functions of The Computer Program Is The Pupil 
Using? 

Grade 1 

"Character by character deletion" was the main nnction of 
the computer program that the Grade 1 pupils we using* It 
was observed in use for 63% of the pupils* 

Grade 3 

The primary functions in use were "character by character 

deletion" (85%), "loading" (32%), "character by character 

insertion^' (17%), "saving" (12%), and "printing" (8%). 

Grade 6 

The primary functions in use were "character by character 
deletion" (92%), "loading" (37%), "character by character 
insertion" (23%), "saving" (15%), "line by line deletion" 
(10%), and "underlining" (8%). 

10* How Are Revisions Being Made (comparison pupils only)? 
Grade 1 

Most (77%) of the comparison Grade 1 pupils were not 
revising their writing* The remainder were revising by 
"erasing" and "crossing out"* 

Grade 3 

Many (42%) of the comparison Grade 3 pupils were not 
revising their writing* Those who were revising were mostly 
"erasing" (47%)* 

Grade 6 

Many (52%) of the comparison Grade 6 pupils were not 
revising their writing* Those who were revising were mostly 
"erasing" (25%) and "crossing out" (12%)* 

Summary 

Twice during the postphase, the researchers observed the 
experimental and comparison pupils while they wrote* The 
experimental pupils wrote with computers* Several 
differences were observed in the writing processes of the 
two groups at each grade level* 

Grade 1 

The experimental children were more likely to be composing, 
reading over their writing, and revising it than the 
comparison children* While many of the comparison children 
were composing, many were also engaged in drawing pictures* 
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The experimental children used the computer in a very 
basic way. They used the keyboard mostly with one hand and 
one finger, and their revision mostly took the form of 
character by character deletion. 

More teacher-pupil interaction took place for the 
comparison group than for the experimental group. 

Grade 3 

The Grade 3 experimental pupils were rated higher than the 
comparison pupils for "on-task behaviour" and 
"interest/motivation". On the other hand, the comparison 
group was rated higher for "quantity of peer interaction" 
and "quaatity of teacher-pupil interaction". 

The keyboarding skills of the experimental pupils were 
quite unsophisticated. Their use of word processing 
functions was also very basic involving mostly character by 
character deletion. 

Both experimental and comparison pupils were composing 
and reading the writing they had done; however, the 
experimental children were much more likely to be revising 
it. 

Grade 6 

The Grade 6 experimental pupils were rated higher than the 
comparison pupils for "on-task behaviour" and 
"interest/motivation" . 

The keyboarding skills of the experimental Grade 6 
pupils were more sophisticated than the Grades 1 and 3 
children, but there was no touch typing. Their use of word 
processing functions was very basic mostly taking the form 
of character by character deletion. 

The experimental pupils were not as likely to be 
composing as the comparison pupils; in fact, many were 
transcribing their paper writing onto the computer. 

While both experimental and co^nparison pupils mostly 
read over the writing they had done, more experimental 
children were revising it. 

For both groups, the quantity of teacher-pupil 
interaction during the observation period was quite limited. 
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PUPIL INTERVIEWS 



Pupils were interviewed three times during the study, once 
during the prephase and twice during the postphase. Some 
questions remai.ned the same for each interview and others 
evolved to match the various stages of the study. Some 
questions were asked of both comparison and experimental 
pupils and others were asked of only the experimental pupils 
who were using the computers. 

The following questions were asked threie times during 
the study - once during the prephase and twice during the 
postphase. Questions marked with an "^^^ were not asked of 
the Grade 1 pupils and in a few instances, questions were 
phrased in simpler terminology for Grade 1 pupils. 

1. Can you tell me how you start writing? Materials? 
Thinking? 

2. Can you tell me how you get your ideas? What if you 
have no ideas? 

3. Do you always want to write? Why? 

♦ 4. For whom do you write? 

♦ 5. When you think about the things you have to do when 

you write, what do you think is most important? Least 
important? 

6. What is the hardest part about writing? Easiest part? 

7. What do you like about writing? Don't like? 

8. Do you ask your teacher for help when you «re writing? 
If yes, what kind? If no, why not? 

9. Even when you don't ask, does your teacher help you 
with your writing? If yes, how? 

10. Do you ask your classmates for help when you are 
writing? If yes, what kind? If no, why not? 

11. Even when you don't ask, do your classmates help you 
with your writing? If yes, how? 

12. Are there certain people in the classroom with whom 
you especially like to write? Why? 

13. Are there times when you like to write by yourself? 
Why? 

♦14. How much time do you spond writing a day? A week? 
When? 

15. When you are writing, what takes up most of your time? 

16. Do you make a lot of changes when you write? Why? 
How? If yes, what kind? If no, why not? 

17. When you make changes, does anyone help you? Who? 

18. How do you know when you have finished? 

19. Does anyone help you decide when you are finished? 
Who? 

20. How do you know when you have done a good job? 

21. Does anyone tell you if you have done a good job? 
♦22. Do you know what your teacher thinks of your writing? 

How? 

♦23. What kind of writing does your teacher like? 
24. Does anyone read your writing? Who? If no, why not? 
How do you feel about that? 
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The responses to these twenty-four questions were coded 
in detail and counted for experimental and comparison 
groups. A search was then made among the counts of 
responses to find areas where substantial changes had 
occurred from pre to postphase in one group but not in the 
other. A substantial change was defined as one that was 
associated with at least 25% of the pupils in one group. 
These changes are reported here, the many remaining 
responses that showed no substantial changes are not 
reported. 

Grade 1 

One substantial change occurred in the experimental group* 
During the postphase, fewer experimental pupils reported 
that "drawing a picture" was the first thing they did when 
making a story (Pre - 43%; Post - 17%). 

Two substantial changes occurred in the comparison 
group. During the postphase, more comparison pupils said 
they asked their teachers for help with "spelling" than did 
comparison pupils during the prephase (Pre - 33%; 
Post - 65%) • Also, fewer comparison pupils said "there are 
certain children in the classroom with whom I especially 
like to make a story" (Pre - 83%; Post - 55%). 

Grade 3 

No substantial changes occurred for the experimental group. 
Two substantial changes occurred for the comparison group* 
Fewer comparison pupils said they "changed words" in their 
writing during the postphase (Pre - 50%; Post - 23%). and 
fewer said their teachers liked "neatness" (Pre - 53%: 
Post - 27%). 

Grade 6 

No substantial changes occurred for the experimental group. 

Two substantial changes occurred for the comparison group. 

Fewer comparison pupils said they "liked making up and 

imagining stories" during the postphase (Pre - 43%; 

Post - 8%) and fewer said they knew they had finished when 

"I have leached the end of the story" (Pre - 40%; 

Post - 13%). 

The following three questions were asked of the 
experimental pupils once during the postphase* Their most 
frequent responses are indicated for each grade level. 

1. Tell Me What You Think About The Computer In The 
Classroom. What Are Your Likes And Dislikes? 
Is It Hard Or Easy? 
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I love it/I like it 

It is easy Just to push buttons 

to make letters 
I like writing my stories on 

the computer 
I like playing with it 
It is easy 

It is hard searching for the letters 
It is good 
It is neater 
Everything is easy 
It is fun 

Typing is fun/TYPEAWAY is fun 
Pressing buttons is easy 
You can do different things on it 
Loading is hard 



2. 



Are You Writing Stories? When? 



I am writing stories/composing 

I am writing my name 

I am playing with it/pressing keys 

I am copying stories/transcribing 

I am learning how to type 

I am playing games 

I write on it when it is my turn 

I write on it when the teacher tells me 13% 

I have written on it once or twice 

I write on it every day 

I write on it once a week 

I write on it twice a week 

I use it when I get my work done 

I use it during "creative .writing" 
period 



3. 



Who? How? 



Yes 

Sometimes 
No/Not often 

The teacher helps me 
My friends help me 



Grade 


Grade 


Grade 


1 


3 


6 


47% 


40% 


13% 


33% 


17% 




27% 






20% 






17% 


33% 


23% 


13% 




13% 


10% 




13% 


10% 




20% 


10% 








30% 


17% 




10% 


n o Of 

23% 


- 


10% 


20% 




10% 




- 




13% 


Now? 






Grade 


Grade 


Grade 


1 


3 


6 


67% 


77% 


50% 


17% 


- 


- 


17% 






10% 




50% 




20% 






10% 


20% 


27% 


13% 


13% 


} 13% 


13% 


10% 


13% 








27» 




- 


17% 


23% 








- 




23% 


— 




13% 


Jsing 


The Computer? 


Grade 


Grade 


Grade 


1 


3 


6 


83% 


70% 


47% 




17% 


17% 






30% 


53% 


53% 


37% 


37% 


40% 


27% 
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Tells me where the letters are 
Tells me what the keys mean 
Tells me what to do 
Helps me write t!ie story 
Shows me how to print the story 
Shows me how to correct mistakes/edit 
Kelps me load and get started 

The following two questions were asked of the 
experimental pupils three times during the postphase. The 
most frequent average responses are given for each, 

1. When You Write On The Computer, Is It Easier, Harder, 
Or The Same As Writing With Paper And Pencil? Why? 



20% 


10% 


— 


20% 


17% 


13% 


17% 


13% 


— 


13% 


10% 




10% 






10% 


13% 


17% 




20% 


17% 



Easier 
The Same 
Harder 

Pressing buttons is easy 
It is easy to erase and correct 
Searching for letters is hard 
Pencil works faster 

2. When You Write On The Computer, Are Your Stories 
Better, Worse, Or The Same? Why? 



Grade 


Grade 


Grade 


1 ^ 


3 


6 


48% 


63% 


47% 


34% 


17% 


17% 


11% 


13% 


33% 


33% 


30% 


17% 




17% 


10% 






20% 






13% 



Grade 
1 


Grade 
3 


Grade 
6 


44% 


47% 


27% 


44% 


43% 


67% 


2% 






33% 


23% 


17% 



Better 
The Same 
Worse 

It looks neater/better j^,^ 
They are the same stories - 13% 13% 

They have the same ideas/author - 13% 17% 

I copy the same story on to the computer - - 23% 

Finally, a number of additional questions were 
formulated and asked of the experimental and/or comparison 
pupils twice during the postphase of the study. The 
responses are discussed separately for each question for 
each grade. 

1. How Do You Write When On The Computer? 
(Experimental Pupils Only.) 

Grade 1 

Approximately 80% of the pupils reported that they used "one 
hand with one finger". Some of the others said they hunted 
and pecked with "both hands and two fingers". 
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Grade 3 

Approximately 50% of the pupils reported that they used "one 
hand with one finger". Many of the others (37%) said they 
hunted and pecked with "both hands and two fingers". 

Grade 6 

The Grade 6 pupils mostly used "one hand with one finger" 
(40%), "hunted and pecked with both hands and two fingers" 
(38%) y and "hunted and pecked with both hands and more than 
two fingers" (22%). 

2. What Do You Do When You Are Writing? 
Grade 1 

Grade 1 pupxls said their writing mostly involved: 

Experimental Comparison 



Writing something new 


92% 


92% 


Rewriting something previously 






written on paper 


45% 


42% 


Copying words from other sources 


43% 


55% 


Dictating a story to the teacher 


37% 


45% 


Working on writing that had been saved 


37% 


45% 


Entering words/writing words 


27% 


35% 


Entering letters/writing letters 


17% 


20% 


Greeting graphics using keyboard 






characters 


13% 




Copying what the teacher had written 


12% 


37% 


Drawing pictures 




90% 



Grade 3 

Grade 3 pupils said their writing mostly involved: 

Experimental Comparison 



Writing something new 




92% 


83% 


Rewriting something previously 








written on paper 




72% 


58% 


Working on writing that had been 


saved 


68% 


57% 


Copying words from other sources 




48% 


55% 


Creating graphics using keyboard 








characters 




18% 




Drawing pictures 






72% 


Copying something written by the 


teacher 




10% 



Grade 6 

Grade 6 pupils said their writing mostly involved: 

Experimental Comparison 



Rewriting something previously 

written on paper/Transcribing 85% 82% 

Writing something new 77% 98% 

Working on writing that had been saved 63% 93% 

Copying words from other sources 40% 58% 

Drawing pictures - 55% 
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3. Do You Read Over Your Writing? If So, How, And To Whom? 
Grade 1 

The majority (72%) of the experimental pupils reported that 
they "silently" read over the writing they do on the 
computers; 25% said they read it "out loud". In addition, 
75% reported that they read their computer writing to their 
teachers while 37% said they read it to their peers. 

The majority (75%) of the comparison pupils reported 
that they "silently" read over the writing they do; 25% said 
they read it "out loud". In addition, 75% reported that 
they read their writing to their teachers, 58% said they 
read it to their peers, while 17% said they read it to the 
class. 

Grade 3 

The majority (90%) of the experimental pupils reported that 
they "silently" read over the writing they do on the 
computers; 12% said they read it "out loud". In addition, 
53% reported chat they read their computer writing to their 
teachers while 48% said they read it to their peers. 

The majority (82%) of the comparison pupils reported 
that they "silently" read over the writing they do; 10% said 
they read it "out loud". In addition, 62% reported that 
they read their writing to their teachers, while 48% said 
they read it to their peers. 

Grade 6 

The majority (90%) of the experimental puoils reported that 
they "silently" read over the writing they do on the 
computers. In addition, 35% reported that they read it to 
their peers and 18% said they read it to their teachers. 

The majority (95%) of the comparison pupils reported 

that they "silently" read over the writing they do on the 

computers; 28% said they read it "out loud". In addition, 

53% reported that they read it to their peers, 37% said they 

read it to their teachers, and 10% said they read it to the 
class. 

4. Do You Make Changes Or Revise Your Writing? If So 
In What Way? ' 

Grade 1 

Experimental pupils (using the computer) and comparison 
pupils reported that they were changing their writinis as 
follows: 
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Experimental Comparison 



Changing words 

Spelling 

Spacing 

Correcting typing mistakes 
Changing sentences 



48% 


55% 


40% 


60% 


38% 


15% 


25% 




17% 


13% 
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Adding new material 13% 20% 

Changing punctuation 10% 

Correcting letter formation - 17% 

Grade 3 

Experimental pupils (using the computer) and comparison 
pupils reported that they were changing their writing as 
follows : 

Experimental Comparison 



Spelling 


72%' 


68% 


Changing words 


70% 


65% 


Changing punctuation 


43% 


43% 


Correcting typing mistakes 


38% 




Spacing 


38% 


28% 


Changing sentences 


37% 


33% 


Adding new material 


25% 


17% 


Removing material completely 


18% 


15% 


Rearrangement of material without 






changes 


15% 


23% 


Paragraphing 


10% 


20% 


Correcting letter formation 




17% 



Grade 6 

Experimental pupils (using the computer) and comparison 
pupils reported that they were changing their writing as 
follows : 



Experimental Comparison 



Spelling 80% 83% 

Changing words 78% 83% 

Changing sentences 58% 70% 

Changing punctuation 55% 58% 

Paragraphing 40% 48% 

Adding new material 28% 28% 

Spacing 27% 20% 

Correcting typing mistakes 27% 
Rearrangement of material 

without changes 22% 48% 

Removing material completely 18% 37% 



5* On A 1-5 Scale, Rate Your Interest In Writing, 
How Often You Work With Your Classmates When You 
Are Writing, The Helpfulness Of Your Classmates, 
How Often You Work With Your Teacher When You 
Are Writing, And The Helpfulness Of Your Teacher 
(for experimental pupils, this means on the computer)* 

For each of these scales, there were no statistically 
significant differences between the experimental and 
comparison groups at any of the grade levels* There are no 
large differences between the groups* 

6. How Do Your Classmates Work With You When You 
Are Writing? 
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Qtm§m 1 f«»il« 6«MriM th« way their clatMiatet worked 
vitli tlMi prlMfily at: 

iKperlaental Conparleon 

0I >— r te r 62% 47% 

O»il*tor«tor SOS 43% 

DisMetor 37% 27% 

DMOMtrator 28% 33% 

OMdlMfer 27% 45% 

Laeevrer 18% 35% 

Hotel 15% 17% 

■otiwator - 10% 

rooM le Acadealc 65% 65% 

roevc Is Teehnloal/Meeluinloal 42% 25% 

roevs la ioelal 23% 25% 



OrMe 3 pvpila deaeribetf the way their clasaaates worked 
vitfe thmm prlaarlly aa: 

iKperinental Coaparieon 

Otaarver 45% 28% 

Dlatraetor 35% 33% 

ColUtorator 33% 40% 

CiMllaacar 35% 33% 

DamMtrator 25% 25% 

Laatmrar 13% 18% 

Modal 12% 22% 

Motivator - 10% 

foeaa ia Aeadaaio 55% 58% 

Poaaa ia Teehaieal/MecbaDioal 37% 12% 

Poaaa ia Soelal 20% 27% 



Orada 6 paplls deaorlbed the way their classnates worked 
vitb thaa priaarily aa: 

Experiaental Coaparlson 



Obaarver 33% 25% 

Oeaoiatrator 27% 13% 

CHal laager 27% 43% 

Collaborator 18% 45% 

Model 13% 28% 

Dlatraetor 13% 23% 

Lectarar 12% 10% 

dotiwator - 27% 

No 1 par - 27% 

roeaa ia Aaadeale 48% 82% 

Poeva ia Taeholoal/Meobanical 35% 13% 

Poaaa ia iocial 20% 32% 
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1. When You Write, What Does Your Teacher Do? 



Grade 1 

Grade 1 pupils described the teacher's style/role as: 

Experimental Comparison 

Arbitrator /Time structurer 67% 60% 

Instructor of how to use computer 48% 

Challenger 45% 58% 

Demonstrator 40% 43% 

Collaborator 38% 33% 

Observer 32% 48% 

Disciplinarian 23% 48% 

Model 23% 18% 

Motivator 15% 10% 

Lecturer - 37% 

Grade 3 

Grade 3 pupils described the teacher's style/role as: 

Experimental Comparison 

Arbitrator/Time structurer 78% 58% 

Demonstrator 63% 42% 

Observer 55% 52% 

Challenger 50% 57% 

Instructor of how to use computer 43% 

Disciplinarian 38% 42% 

Model 22% 33% 

Collaborator 20% 32% 

Motivator 15% 23% 

Lecturer - 20% 

Dlstractor - 15% 

Grade 6 

Grade 6 pupils described the teacher's style/role as: 

Experimental Comparison 

Arbitrator/Time structurer 70% 72% 

Demonstrator 60% 37% 

Lecturer 50% 28% 

Challenger 50% 72% 

Observer 28% 42% 

Disciplinarian 28% 23% 

Model 23% 37% 

Motivator 13% 28% 

Collaborator - 18% 



8. When You Work With Someone When Writing, Whose Idea 
Is It? 

For both experimental and comparison groups at each 
grade level, 60% or more of the pupils reported that It was 
their own Idea. 
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9. What Functions Of The Computer Program Do You Use? 
(experimental pupils only) 

The percentages oi pupils who reported using various 
functions at each grade le ^1 are as xollows: 



Grade Grade Grade 



1 


3 


6 


90% 


93% 


82% 


33% 


63% 


67% 


25% 


73% 


80% 


17% 


53% 


65% 


8% 


12% 


10% 


7% 


30% 


37% 




10% 








15% 






5% 



Deletion; character uy character 
Printing 
Loading 
Saving 

Erasing whole story 
Insertion; character by character 
Spelling checker 
Deletion; line by line 
Underlining 

Summary 

Pupils were interviewed three times during the study, once 
during the prephase and twice during the postphase. Many 
data were collected and analysed. The major findings are 
discussed here. 

Grade 1 

Many of the experimental Grade 1 papils liked the computers. 
Many thought it was easier to write with computers than with 
traditional tools, and many felt their computer writing was 
better. Most said they used the keyboard with one hand and 
one finger. Most reported their revisions usually took the 
form of character by character deletion. A few of the 
Grade 1 children had learned to load, save, and print. 

The experimental and comparison pupils reported a wide 
variety of very similar writing activities; 92% of both 
groups were writing/composing new material. The one major 
difference in writing activities was that 90% of the 
comparison group reported drawing pictures as they wrote. 
This activity was not possible when experimental children 
wrote with computers. 

The majority of both groups x-eported that they read 
over their writing and that they read it to their teachers. 
Several children of both groups also reported that they read 
their writing to their peers. 

Patterns of pupil-pupil and teacher-teacher interaction 
while writing were very similar for both groupo, although 
the experimental pupils frequently spoke of getting 
mechanical and technical help from the teacher and peers. 

Grade 3 

Many of the experimental Grade 3 pupils liked the computers. 
Many thought it was easier to write with computers than with 
traditional tools, and many felt their computer writing was 

ERIC 71 



-64- 



better* Most reported unsophisticated keyboarding skills 
and said they revised by deleting charactex* by character. 
The majority were loading, saving, and printing. 

The experimental and comparison pupils reported a wide 
variety of very similar writing activities; the majority in 
both groups were writing/composing aew material. The one 
major difference in writing activities was that 72% of the 
comparison group reported drawing pictures as they wrote. 
This activity was not possible when experimental children 
wrote with computers. 

The majority of both groups reported that they read 
over their writing and that they read it to their teachers. 
Several of both groups also reported that they read their 
writing to their peers. 

Patterns of pupil-teacher and teacher-pupil interaction 
while writing were very similar for both groups; although 
the experimental pupils frequently spoke of getting 
mechanical and technical help from the teacher and peers. 

Grade/6 

The Grade 6 experimental children were not as enthusiastic 

about the computers as the Grades 1 and 3 children; fewer 

said they liked the computers and found them easy to use. 

While the Grade 6 experimental children reported a 
number of writing activities on the computers that were very 
similar to the comparison children, they were not as likely 
to say they were writing/composing something new on th 
computers. In fact, they were less likely to say they were 
composing new material on the computers than the Grades 1 
and 3 comparison and experimental children. The Grade 6 
experimental children reported that they frequently spent 
time on the computer transcribing their paper writing into 
the computer. Consequently, it is not surprising that 67% 
reported the writing they did on the computer was the same 
as that they did with traditional tools. 

Host of the Grade 6 experimental pupils reported 
unsophisticated keyboarding skills and said they revised by 
deleting character by character. The majority were loading, 
saving, and printing. 

The majority of both groups reported that they read 
over their writing, but not many of either group reported 
reading it to their teachers or peers. 

Grade 6 children tended to report getting less help 
from teacher and peers than did Grades 1 and 3 pupils, 
although, in a similar fashion, the experimental children 
spoke of getting mechanical and technical help and more 
frequently described the teacher's role as demonstrator. 

The comparison Grade 6 children tended to speak of peer 
collaboration more frequently than did the experimental 
children. 
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THE PHILOSOPHY OF TEACHING WRITING 

The Ontario Ministry of Education and the Language Study 
Centre of the Toronto Board of Education encourage a 
philosophy of teaching writing that encompasses the 
following concepts: 

- doing a xot of writing; 

- experimentation; 

- self --editing; 

- revision; 

- polishing; 

- student-teacher conferences; 

- on-the-spot student-teacher interviews; 

- individualization; 

- peer evaluation; 

- fluency and spontaneity before mechanics; 

- edited, typed, displayed material. 

One purpose of this study was to investigate whether 
teachers who adhere to this philosophy of teaching writing 
have pupils who improve in writing more than teachers who do 
not, particularly when making use of microcomputers to teach 
writing* 

At the beginning of the study, the first task that 
every teacher was asked to do was to describe how they 
taught writing. They were asked to do this by answering the 
following six questions: 

- What two aspects of writing do you feel are most 
important? 

- How often do you have your pupils write? 

- What two methods have you found most useful in 
evaluating your pupils' writing? 

- What method do you most frequently use to help 
your pupils improve their writing? 

- How do you motivate a pupil who is reluctant to write? 

- How do you acknowledge good writing? 

The research assistants independently rated the 
teachers' responses to each question on a 1-10 scale, 
according to whether they fit the above philosophy or not. 
A high score meant the teacher was likely to adhere to the 
philosophy* For the six questions, a top score of 60 was 
possible. The interrater reliabilities for teachers at 
Grades 1, 3, and 6 were, respectively: 0.74, 0.63, and 0.80. 

The raters ' scores were added for each teacher and 
t-tests were used to assess differences between the group 
means of the experimental and comparison teachers at each 
grade level. Means and standard deviations were: 
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Experimental Comparis o n 

Standard Standard 
Mean Deviation Mean Deviation 

Grade 1 86*47* 5*08 81*13 10.84 

Grade 3 79*77 8*43 83*93 7.72 

Grade 6 75.47 13.06 75.04 18.40 

The t-test8 indicated a statistically significant 
difference at Grade 1; the experlment&l teachers were more 
likely to adhere to the philosophy than were the comparison 
teachers. 

The teachers* "philosophy scores" were then correlated 
with their pupils* Improvement in writing. At each grade 
level) pre-post gain scores (holistic evaluation) were 
averaged for paper to paper writing and paper to computer 
writing. 

For the comparison children, pre-post trains (writing 
with traditional tools) correlated with teachers* philosophy 
scores as follows: 

Correlation 

Grade 1 -0.14 
Grade 3 0.03 
Grade 6 -0.31 

For the experimental children, pre-post gains (writing 
with traditional tools) correlated with teachers' philosophy 
scores as follows: 

Correlation 

Grade 1 -0.07 
Grade 3 0.07 
Grade 6 -0.14 

For the experimental children, pre-post gains (writing 
with traditional tools in the prephase and with computers in 
the postphase) correlated with teachers* philosophy scores 
as follows: 

Correlation 

Grade 1 0.51* 
Grade 3 0.24 
Grade 6 -0.02 

The correlation for Grade 1 was statistically significant. 
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Summary 

At the Grade 1 level, the results suggest that the teachers 
in the experimental group were more likely to adhere to the 
Ministry philosophy of teaching writing than were the 
comparison teachers. In addition, within this experimental 
group, the pupils who made the greatest gains In quality of 
writing were more likely to be taught by teachers who 
strongly adhered to the philosophy. No such relationships 
were found for the Grades 3 and 6 teachers. 
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FINAL TEACHER COMMENTS 



In June, at the end of the postphase, experimental teachers 
were presented with seven questions regarding computers in 
their classrooms* Responses were summarized for eac>i 
question for each grade « The numbers of teachers wLc 
answered each question are shown. 

1. What Has Been the Impact of the Microcomputer (s ) 
In Your Classroom? 

Grade 1 (N"14) 

Every teacher described a positive impact. Most sa ,d it had 
affected the children's writing and their desire to write. 
Children "were more interested in writing", "were more 
enthusiastic about writing", "thought of writing a?^ fun", 
and "did more writing". 

Some said it made the children more "prino a^are"; 
others described the microcomputer as a tool that "&dded 
new dimension to writing". A few spoke of enhanceicei ts 
the areas of composing, editing, creating, collaiora 
and confidence-building. Two said the neat printed prouuct 
was a "positive reinforcement for students with small isoie 
control problems". One said it had "created an awareness of 
spacing and simple punctuation". 

One teacher described the negative impact on tht 
classroom of having to send the machine out for repairs four 
times. 

Grade 3 (N»13) 

Every teacher described a positive impact. Among the most 
frequent comments were "more pleasure in writing", "more 
enthusiasm for writing", "better editing", "longer/more 
detailed stories", "motivation for reluctant writers", and 
"increased awareness of academic uses of computers". 

Three teachers spoke of students who usually had 
difficulties with spelling and printing taking great delight 
.ft the computer. One teacher said it increased the amount 
of writing students d d in such areas as matl rmatics and 
science. And another teacher said the computer made it 
easier to keep track of students' writing and then to 
display it or send it home. 

However, one teacher was very bitter that the equipment 
did not run properly at the beginning of the project and, 
unfortunately, continued to function poorly throughout the 
study. A second said there was not enough equipment. And a 
third commented that a few students who had access to 
computers elsewhere were indifferent to them. 
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Grade 6 (N=14) 

One teacher wrote that the impact had been considerable, 
ranging from "frustration" to "ecstasy". A second teacher 
said there had been no impact and that "the machines were 
Just present and used", and two teachers described 
frustrations with "mechanical problems". 

Notwithstanding the above, thirteen teachers described 
the impact of the microcomputers in their classrooms in such 
positive terms as "more interest and effort in writing" 
"more enjoyment of writing", "excellent", "easier and better 
editing", "longer stories", "better /more descriptive 
stories", and "more student interaction". 

Two teachers described how students had gradually 
changed from just transcribing their own writing to writing 
an original draft on the computer. One spoke of the pride 
students took in recopying, rereading, and then printing out 
a good published copy. One said it freed students from 
worrying about mechanics and let them concentrate on 
creating. And another said it made writing "relevant and 
important" . 

2. What Strategies Have Proven Successful for 

Incorporating Microcomputers into Your Writing Program? 

Strategies mentioned most frequently are listed first. 
Those that are listed were each given by more than one 
teacher and begin with the most frequently mentioned. 

Grade 1 (N=18) 

- Work with classmates/older students; 

- Rotate students on computer throughout the day; 

- let compn'cer up as an activity centre/allow students 

J use it whon they want /do not pressure them/free play 
experimentation; 

- Put printed stories together as a "published" book; 

- Load the computer in advance; * 

- Print the original before editing; 

- Give the students a "licence" when they have learned 
the mechanics; if they misuse the computer, revoke it; 

- Learn the keyboard by copying prewritten material, 
names, etc.; 

- Write stories directly on the computer. 

Grade 3 (N=13) 

- Schedules of various kinds; 

- Pairs/partners/collaboration/share editing; 

- TYPEAWAY for teaching keyboarding; 

- Use of class "experts"/instruct a few students and 
let them teach the others; 

- Edit and print for each other/put printed stories 
together as a "published" book; 

- Use of the printer; 

- Set up as an activity centre; 

- Turning over the entire operation and use of 
the computers to the students. 
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Grade 6 (N«14) 

- Schedules/ timetables ; 

- Use student "experts" or train a few students to assist 
others and monitor computers; 

* Simply make the computers available; 

* Be flexible and allow the students to use the computers 
throughout the day; 

* Groups/pairs/buddies; 

* Use spares and free time to work on computers. 

3. What Strategies Have Proven Unsuccessful for 
Incorporating Microcomputers into Your Writing Program? 

Strategies mentioned most frequently are listed first. 
Strategies given by Just one teacher have not been included. 

Grade 1 (N«9) 

- Attempting to instruct all the children - better to let 
an older child or an "expert" child do it; 

- Allowing too much time for non--English speaking 
children - they simply type letters randomly or copy; 

- Liiaiting use to "writing times*'. 

Grade 3 (N«10) 

- Limiting use to "writing times". 
Grade 6 (N«8) 

- Completely unsupervised time on the computer - some 
students will dominate, and others may never try. 

4. How Appropriate are Microcomputers for Writing at 
Your Grade Level? 

Grade 1 (N«14) 

Ten teachers answered "very appropriate" to this question. 
Of these ten, two commented as follows: 

For many young children whose fine motor 
skills are not fully developed, the 
computer has been invaluable as a 
writing tool. Many of these children 
previously would not have written at all 
in Senior Kindergarten or Grade 1. The 
speed with which results were achieved 
is significant. 

The children approached the computer 
confidently, were willing to take risks, 
and enjoyed "the ease of writing". 

Other teachers commented on the eagerness of the 
children and how quickly they adjusted to the computer One 
teacher said that Grade 1 children are capable of performing 
all the functions of STORY WRITER. 
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Of the other four teachers, one said the 
appropriateness "depended on having more computers", a 
second said it was appropriate "after the children had 
gained a command of phonics and word attack skills", a third 
said it would be more appropriate "if graphics were 
incorporated", and the fourth said "don^t know" but added: 

It certainly has a place in the writing 
program. I think it helped some 
' slower • children to develop a sense of 
pride and ownership in their storiec. 
It helped the 'brighter' ones to really 
expand. I think it helped some with 
spelling, word structures, and 
sequencing patterns. 

Grade 3 (N°13) 

All of these teachers reported that computers are 
at)propriate for writing at the Grado 3 level. Here are 
a sample of their comments. 

Thsy are appropriate. Children love to 
have control over a machine. There was 
never a request for games or video type 
programs . 

Very appropriate. Many of my children 
are writing lengthy stories (10 pages +) 
and are able to do so much more quickly. 
Corrections are also easier - I would 
never insist that these children rewrite 
such lengthy stories. The published 
stories are a real motivation for others 
to write. 

Fantastic ! 

I did not think there would be a 
significant change, but much to my 
surprise the computers have had a very 
beneficial effect. It has taken the 
pressure of pencil/paper work off the 
children. 

I conclude "very appropriate" since all 
of the kids took to them like ducks to 
water. 

Extremely appropriate for primary 
students, but STUDENT WRITER does not 
function properly because stories 
"disappear" . 

Most appropriate, however typing skills 
are a must. 
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Totally appropriate, however it is 
difficult at the beginning as children 
need constant help and demand instant 
attention when confronted with 
difficulties* Once QWERTY is reasonably 
mastered, stories are written much more 
quickly and errors are easier to spot by 
both students and teachers* 



Grade 6 (N»14) 

Thirteen ot these teachers offered positive comments about 
the appropriateness of computers for writing at the Grade 6 
level* The other teacher felt the question was "confusing'** 
Again, a sample of the comments is informative: 

Excellent! When they learn the basics 
it provides an easy way to concentrate 
on the composing and editing process* 

I feel that computers greatly aid the 
writing: process* The only limitation 
has been pupils* access to the 
computers* Two computers are helpful 
but five would allow more time* 

Super! They can be employed quite 
easily* 

They should be introduced at a lower 
level and should be familiar tools by 
Grade 6* 

Excellent! Mainly because the pupils 
were from French Immersion* 

Very appropriate* At the Grade 6 level, 
students are aware of grammar and 
spelling rules and like to have a 
polished final copy* Editing is so easy 
for them on the computer* Saving work 
on discs is very useful - over a period 
of days or weeks, they write much longer 
pieces* 



5* What Kinds of Support Systems do Teachers Need for 
Successful Incorporation of Microcomputers Into 
Writing Projects? 



Grades 1. 3, and 6 (N='41) 

All responses are recorded here with numbers of teachers 
associated with each* 

- Good in-service on all aspects of the computer and 
on its incorporation into the curriculum (21); 

- Technical help that is good, available, and fast (14); 
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- Access to resource personnel/consultants (8); 

- Materials such as paper, power bars, and discs (7): 

- More computers (6); 

- More software (5); 

- Chances to share ideas with other teacher s (5); 

- Good programs with no "bugs" (4); 

- Programs that are more varied and include otuer 
language skills (3); 

- Better equipment (3); 

- A classroom "helper" (3); 

- Examples of good strategies (2); 

- Help with setting up computers (1); 

- Positive reinforcement from administration (1); 

- Written handbook related to in-service (1); 

- More printers (1); 

- Sufficient space (1); 

- Hotline (1); 

- TYPEAWAY (1); 

- Buy from a reputable company (1); 

- Computers that work properly (1); 

- More time ( 1 ) ; 

- Graphics programs (1); 

- School lab of computers (1); 

- Two keyboards for team writing (1). 

6. Do You Want to Continue Using Microcomputers in Your 
Writing Program? (Elaborate) 

Grade 1 (Ngl4) 

All fourteen teachers answered "YES" to this question. The 
elaborations they provided were very similar to responses to 
previous questions. The following are a few additional 
ideas : 

- I would like to take the equipment to my new school; 

- Yes, I would like to try some new strategies next year; 

- Yes, I believe it has had beneficial effects on a variety 
of writing aspects from spacing words to ease in editing; 

- Yes, the computer hcs a basic appeal to most youngsters 
and helps them focus on print; 

- Yes, definitely. I will begin immediately in September 
to let children experiment and become familiar with the 
keyboard, its functions and its limitations. I am sure 
the results and growth will be much greater next year; 

- Yes, each of my children has published four or five booVs 
from February through May. 

Grade 3 (H-13) 

Every teacher said "YES", frequently followed by such 
comments as: 

There are many other things I would like 
to try, especially after the children 
have had more experience on the 
keyboard . 
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The productivity, interest, and 
improvement in creative writing have 
made my program much more beneficial. 

Yes! Yes! Yes! The computer is a 
great asset to any classroom. 

I can't imagine the writing program 
without the computers. Was it really 
only nine months ago that I 'knew 
nothing' about computers? Now I feel 
they are an essential element in the 
program. 

Absolutely! I wish I could have one 
computer per child to avoid fights and 
Jealousy. 

I definitely want to continue using 
microcomputers in my writing program. 
However, as I have become more 
proficient and knowledgeable, I have 
found many other uses for delivery of 
curriculum and could use three or four 
times as many terminals. It has also 
helped me with daily plans, record 
keeping, report writing, etc., etc., 
etc. I need the computer to survive . 

Most definitely. They have been 
wonderful this year. First, in making 
the children computer literate; second, 
in making the children familiar with the 
keyboard; third, to encourage reluctant 
writers; fourth, to remove spelling 
fears; and finally, for the good 
writers, to enable them to write lengthy 
stories quickly to match the speed of 
their thought. 

Grade 6 (N=14) 

As for Grades 1 and 3, every Grade 6 teacher answered "YES" 
Consider the following additional remarks: 

The computer has become an integral part 
of my writing program. 

There should be at least five computers 
in each class along with printers and 
disc drives. I feel very strongly that 
students should have far more time on 
computers than they are now getting. 
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Moat d«fiait«lf. Th<» •Kp«ri«no« this 
r«ftr !»«• v«ry posit My 
stiidMts Mjoy usini ths oo»putsr and 
halpiai oaa aaothar at tha oonputar. 

Thay liava halpad to inprova tha quality 
aad aaouat of ariting for tha aix montha 
va'va had than. 

Yaa, bat gat tha buga out of STUDENT 
WRITIH. laprova tha printlDi optiona, 
iaelttda a voica raad out and apaoifio 
elaaa/atttdaat ohaoka to tha aaaiatant 
apallor. 

7. What RacosMaadatioaa Would You Maka to a Taaohar 
Who la Jaai ftatiaaiag to Uaa Mioroco«putara 
for a Writ lag Prograat 

A loag liat off ra c oaaaadationa vaa providad by Qrada I 
taaabara. Tboaa that ara liatad vara aaoh givan by mora 
thtta oaa taaehar aad bagia vith tha Mat fraquantly 
•aatioaad. 

- Mava a tboro«igh kaovladga of hardvcira and aoftvara/ 
ia coapatar litarata/Taka a courna or partioipata in 
good ia-aanriea; 

- Oiva tha ahildraa fraadoa, a ohanea to axplora, tima 
to aiparlMat/Doa*t niah thaa; 

- ia faailiar vith Donald Oravaa'a approach to 
taaehiag vritiag; 

- iajoy tha aapariaaea vith kida/Ralax and lat then 
go to it; 

- Nava tha ehildraa vork ia paira or aaall groupa, 
aaoacially at tha bagiaaing; 

- Ailov aqaal tiaa oa eoaiputare for all atudonta; 
o Oaa tha eoaputar all day; 

- Traia tha atudaata to load, print, aava, and adit - 
tbay oaa 4o it; 

- Mliah l—adiataly aad ahar it; 

- ^t ooapatara ia a quiat, privata location; 

- itpariMat viih atratagiaa and do vhat is beat and 
faala eoaifortabla. 

Qrada 3 Cli*>3) 

Tvo or Bora taachara «ada aach of tha following 
rs ro — sadatioaa in ordsr cf fraquancy of laenrion: 

- Traia a fav atadaats firat on tha baaica and Mchanics 
aad thaa lat thaa traia tha othara. 

- ta eo«c»atar litarata/Kaov baaica/Gat sosm in-sarvice. 

- 8eha4ttla for aqual atadant tima on coaputara. 

- iMva tha aatira oparatioo of tha cosputara up to 
tha aiadoata. 

- Mava aaothar adult la tha achool who ia knovladgeable/ 
Taach acroaa tha hall froa an axpert. 
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One teachfir proposed the following as a yearns program 
for Introducing Grade 3 students to writing with computers: 



Grade 6 (N"14) 

Slmllariy, the Grade 6 teachers recommended: 

Be computer literate/Know the basics/Go to workshops 
or In-servlce; 

- Preview programs/Be sure programs fit the writing 
curriculum; 

-> Be flexible and let the students experiment; 

- Use TYPEAWAY; 

- Use student ^'experts" to help the others or train a few 
for this purpose; 

- Pair the students; 

- Show them how to use It and then let them do It; don^t 
meddle; 

Schedule for equal student use; 

Have good equipment with colour and sound; 

- Put control commands on cards for easy reference; 

- Have someone In the school who can deal with technical 
problems ; 

- Compose directly into the computer. 



September 
to January 



Introduce computer parts ana vocabulary. 
Introduce and use TYPEAWAY, It Is 
excellent. 

Use drill type exercises to practise 
numerals, letters, and cursor. 
Begin words and phrases. 



January 

to June 



Use word processing programs, beginning 
with STORY WRITER, then moving to 
STUDENT WRITER. 
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SUMMARY AND DISCUSSION 



The purpose of this study was to investigate the effects of 
microcomputers on the writing of elementary pupils. The 
pupils involved were in Grades 1, 3, and 6. The dimensions 
investigated were "writing products", "attitudes", 
"process", and "roles". 

Data were collected through standardized tests, 
collection of writing samples, attitude scales, interview 
schedules, observation schedules, and questionnai^^es. Data 
were collected for both experimental pupils using 
microcomputers and comparison pupils using traditional 
tools. The findings were remarkably stable and consistent 
regardless of how the data were collected, but quite 
different for tho three grade levels. 

What follows is a summary and discussion of the 
findings for each grade level organized according to the 
four dimensions - products, attitudes, process, and roles. 

Grade 1 

a) Products 

During the prephase of the study, all the pupils wrote with 
traditional tools. However, the experimental pupils were 
writing fewer words, were not writing as well, and were not 
reading as well as the comparison pupils. 

In January, one microcomputer was placed in each of the 
experimental classrooms. By June, the experimental pupils 
had either caught up to the comparison pupils or, on most 
measures, had surpassed them. The experimental pupils were 
writing much more on the computers; the average number of 
words per piece of writing was 44; the comparison group 
averaged 30 words. When assessed holistically , the 
experimental pupils were writing better. When evaluated 
analytically, they wrote better in terms of "ideas", 
"organization", "syntax", and "spelling". On the subscale 
of "punctuation/capitalization", they had caught up to the 
comparison group. The experimental pupils were also writing 
more with traditional tools than the comparison pupils and, 
had matched them on quality. 3y June, the experimental 
pupils had statistically caught up to the comparison 
children in reading. 

L) Attitudes 

The experimental and comparison pupils* attitudes toward 
writing remained much the same through all phases of the 
study. However, when the experimental pupils were asked 
particularly about the computers as well as the writing they 
did on them, many reported they liked the computers, felt 
the computers were easy to use, and felt their writing was 
better on the computers. Teachers also spoke of the 



85 



-78- 

positive reactions of the children to the computers and, on 
a 1-10 scale » rated the effects of the computers on their 
writing as 7.3. 

The experimental and comparison teachers' attitudes 
toward teaching writing remained much the same throughout 
all phases of the study. Although, with computers, the 
experimental teachers were more likely to reassess their 
methods for teaching writing. 

c) Process 

The expf Timental childre? operated the computers and used 
the software in a very rjxaaple way. They mostly used the 
keyboard with one hand and one finger. Revision usually 
took the form of character by character deletion. 

At the Grade 1 levels the process of writing with 
computers and writing with traditional tools had one 
outstanding difference. Writing with traditional tools 
nearly always included drawing a picture, an activity that 
was not possible when experimental children wrote with 
computers. In addition » when writing with computers, the 
data suggest that Grade 1 children do more composing, 
dictate to the teacher more often, and do less copying from 
other sources. 

According to reports from the pupils and teachers, both 
groups read their writing to themselves and others, and 
revised words and spelling in much the same way. However » 
the observational data suggest that more reading and more 
revising was taking place when the experimental pupils wrote 
with computers than when the comparison pupils wrote with 
traditional tools. 

d) Roles 

The microcomputer in each Grade 1 classroom was usually 
established as an activity centre. It did not dramatically 
change pupil-pupil roles, pupil-teacher roles, or the 
classroom environment. However, a few differences did come 
to light. 

Iven the number and set-up of the microcomputers for 
this ^tudy» there seemed to be less teacher-pupil and 
pupil pupil interaction when a pupil wrote using a computer 
than hen a pupil wrote with traditional tools. For both 
groui ^ , the nature and purpose of the interaction was 
basically the same, with one major exception. In the 
experimental group, both teachers and pupils we^e likely to 
interact for the purpose of demonstrating mechanical and 
technical matters. 
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The data also suggest that the experimental teachers 
were less likely to "lecture" with computers than without, 
and also more likely to engage in "one-to-one conferenc;..ng" 
to help pupils improve the weaknesses in their writing. 
Teachers with computers were not playing the role of 
"challenger" as often as teachers without computers. 

Grade 3 

a ) Products 

During the prophase of the study, the experimental pupile 
were writing fewer words and were not writing as well. In 
January, one cr two microcomputers were placed in the 
experimental classrooms. After approximately six months, 
the experimental pupils had either caught up to the 
comparison pupils or, on some measures, had surpassed them. 
The experimental pupils had increased the average length of 
their pieces of writing by 76 words, while the comparison 
children had increased the average length of their pieces of 
writing by 25 words. When assessed holistically , the 
experimental pupils were writing r.s well on computers as t\e 
comparison pupils were with traditional tools. When 
assessed analytically, the experimental pupils were writing 
better in terms of "^deas", "usage/word choice", 
"punctuation/capitalization", and "spelling". After 
experience wi a the microcomputers, the experimental pupils 
had caught up to the comparison pupils in terms of quantity 
written with traditional tools, but still remained behind in 
terms of quality of writing. 

In June, the experimental teachers were more likely 
than comparison teachers to say pupils had improved in their 
writing during the year. 

Reading scores of the experimental and comparison 
pupils remained statistically equal through all phases of 
the study. 

b) Attitudes 

The experimental and comparison pupils' attitudes toward 
writing remained much the same throughout all phases of the 
study. However, when the experimental pupils were asked 
particularly about the computers as well as the writing they 
did on them, many reported they liked the computers, felt 
the computers were easy to use, felt they \kjre fun, and felt 
their writing was better on the computers. Teachers also 
spoke of the positive reactions of the children to the 
computers and, on a 1-10 scale, rated the effects of the 
computers on their writing as 7.8. 

The experimental and comparison teachers' attitudes 
toward teaching writing remained much the same throughout 
all phases of the study. 
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c) Process 

The experimental children operated the computer and used the 
software In an unsophisticated manner. Many used the 
keyboard with one hand and one finger. Revlslonr usually 
took the form of character by character deletion, '^he 
majority were loading , saving , and printing. 

At the Grade 3 level, the process of writing with 
computers and writing with traditional tools had one major 
difference. Writing with traditional tools frequently 
Involved drawing a picture, an activity that was not 
possible when experimental children wrote with computers. 
When writing with computers, the Grade 3 children we. more 
Interested/motivated, engaged In more on- task behavlc did 
more revisions, and did more composing than children 
write with traditional tools. Several other changes al.>r 
occurred In the classrooms with computers: (1) Teachers ; 
less likely to control the writing activities of their 
pupils; (2) Pupils were more likely to control their own 
writing activities; (3) Teachers were less likely to 
facilitate the writing process; (4) Teachers engaged in iruji^ 
one-to-one conferencing to Improve weaknesses in the 
children's writing; (5) Teachers v^ere more likely to 
acknowledge pupils' writing by having them share it with 
other pupils; and (6) Teachers were more likely to 
acknowledge pupils' writing by having them read it to the 
teachers. 

According to reports from the pupils, teachers, and 
researchers, both groups read their writing to themselves 
and others, and revised words and spelling in m.vch the same 
way. 

d) Roles 

One or two microcomputers in a Grade 3 classroom were 
usually set up as an activity centre r.^r. lid not 
dramatically change pupil-pupil roles. i>api3 -tec^cher roles, 
or the classroom environment. However, a few differences 
did surface. 

The data suggest there may be less pupil and teacher 
interaction when a pupil writes on a computer than when 
he/she writes with traditional tools. When interaction does 
occur, there is a strong possibility that the focus will be 
on mechanical and technical matters. On the part of peers, 
there is less "facilitating", "challenging", "motivating", 
and "distracting". On the part of the teachers, there Is 
less "challenging" , "modelling" , and "arbitrating" . 
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Grade 6 

a) Products 

The introduction of two or three microcomputers into a 
Grade 6 classroom for six months has minimal, if any, effect 
on quality of writing, quantity of writing, and reading. 
When the pieces of writing were evaluated analytically, 
writing done on the computers was rated higher than writing 
done with traditional tools in terms of "syntax", 
"usage/word choice", and "spelling". No other indications 
of change were found. 

b) Attitudes 

The experimental and comparison pupils' attitudes toward 
writing remained much the same through all phases of the 
study. However, at the end of the study, the experimental 
children reported that writing was "less difficult" than did 
the comparison children, while the latter reported that 
writing was "more useful" and had "more positive attitudes 
towards reading'' than did the former. 

When the experimental pupils were asked particularly 
about the computers as well as the writing they did cn them, 
they were not as enthusiastic as the Grades 1 and 3 pupllF. 
Indeed, 67% reported that their writing was the same as t 
done with traditional tools. Many reported that they were 
transcribing the writing they had done on paper onto the 
computer. On a scale of 1-10, teachers rated the effects of 
the computers on Grade 6 pupils' writing as 6.9 - this was 
lower than for Grades 1 and 3. 

The experimental and comparison teachers' attitudes 
toward teaching writing remained much the same through all 
phases of the study. 

c) Process 

The experimental children operated the computers and used 
the software in a somewhat more sophisticated manner than 
did the Grades 1 and 3 children. Many used the keyboard 
with both hands and several fingers, but none were touch 
typing. Revisions usually took the form of character by 
character deletion and Insertion. The majority were 
loading, saving, and printing. 

Several changes occurred in the classrooms with 
microcomputers: (1) Teachers engaged in more one-to-one 
conferencing to improve weaknesses in the children's 
writing; (2) Teachers were more likely to acknowledge 
pupils' writing by having them share it with other pupils; 
and (3) Teachers were more likely to acknowledge pupils' 
writing by having them read it to che teachers* 
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When writing with computers, the data suggest that 
Grade 6 children may be more Interested/motivated, engage in 
more on-task behaviour, do more revision, and read their 
writing more often than children who write with traditional 
tools. However, Grade 6 experimental children spent quite a 
bit of time transcribing paper writing onto the computer 
while the comparison children spent quite a bit of time 
drawing pictures. Experimental children were less likely 
than comparison children to work with previously saved 
material and to copy words from another source. 

Grade 6 pupils of both groups did not read their 
writing to themselves or others as much as the Grades 1 
and 3 pupils. Grade 6 experimental and comparison children 
were revising their writing according to similar patterns. 

d) Roles 

Two or three microcomputers in a Grade 6 classroom did not 
dramatically change pupil-tv*5acher roles ^ pupil-pupil roles, 
or the classroom environment. However, some changes in 
pupil and teacher roles were detected. 

The data suggest that teacher-pupil interaction at the 
computer is quite limited. With computers in the classroom, 
teachers were less likely to report their role as "experts", 
"challengers", "models", "lecturers", or even "arbitrators". 
They said the interaction was frequently to demonstrate or 
facilitate mechanical and technical details. They rated 
"quality of teacher interaction" lower than did the 
compa rison teachers . 

Pupil-pupil interaction also tended to focus on 
mechanical and technical details in the experimental group. 
The comparison pupils may have been collaborating more with 
an academic focus, challenging and motivating each other 
more. The comparison pupils may also have been distracting 
each other more with interaction that had a social focus. 

In conclusion, the findings of this study have 
demonstrated that elementary children, particularly those in 
the primary grades, write more and write better with 
microcomputers than they do with traditional tools. Such 
results can be obtained in a regular classroom environment 
with very few microcomputers and within six months. The 
study has also demonstrated that the process of writing with 
microcomputers is different in several respects. It is 
different from the process of writing with traditional tools 
and it differs by grade level. Finally, various aspects of 
the study suggest that the use of microcomputers for 
teaching writing in the elementary grades is compatible with 
the philosophy of teaching writing encour ^ed by the Ontario 
Ministry of Education and the Language Stn^y Centre of the 
Toronto Board of Education. 
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APPENDIX A 

QUANTITY OF WRITING 

ADDITIONAL INFORMATION 
AND STATISTICS 
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QUANTITY OF WRITING 



Quantity of writing was measured by counting the numbers of 
words in each piece of writing. To do this, it was 
necessary to define "a piece of writing" and "a word". "A 
piece of writing" was anything that was not a poem, a book 
report 9 work exercises, copied material, underwriting, and 
responses to dittoed questions. A group of letters was 
defined as "a word" if it had a space before and after and 
was intelligible. Words that were spelled inventively but 
were still intelligible were accepted. Students* names and 
dates of composition were not counted as words. 

The pieces of writing that were analysed were only 
those which the students voluntarily placed in their writing 
folders and which also satisfied the above definitions. A 
total of 3,097 pieces of writing were analysed. The numbers 
o:l pieces broken down by group and grade are as follows: 

Experimental Groups 

G: rade Prephase Paper Postphase Paper Computer 



1 380 93 301 

3 264 136 117 

6 ^50 _87 108 

794 316 526 

Comparison Groups 

Gra.de Prephase Paper Postphase Paper 

1 319 362 

3 220 231 

6 170 159 

709 752 



As described In the main text, word averages per child, 
per grade, and per group were calculated and submitted to 
statistical analyses. 

Not every child placed writing in his/her writing 
folder during every phase of the study; a few children 
submitted writing that did not fit the definition; a few 
children moved away before the study was completed; and a 
fev did not use the software properly. These various 
factors meant that the numbers of children varied from one 
statistical test to another. 

Tables Al, A2, and A3 outline the statistical 
calculations for each grade level. 
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TABLE AI 

Quantity of Hrlting: GRADE 1 STATISTICS* 







Hean 




t-Test 


Covarlate Teuf** 


Hrlting 
Samples 


N 


Number 
of 

Hor(iB 


Standard 
Deviation 


F 


DrAK 
rrOD 

GT 
F 


Proo 
GT 

F F 


Experimental prephase 
Comparison prephase 




7.99 
12.02 


13.28 
11.74 


1.28 


0.5475 




Experimental postphase; 

■ r r 1 

computer writing 


22 


44.38 


26.73 








Conparlson postphase; 
paper writing 




30 31 




1.13 


0.7606 


ii./U 0.0013 


Exnerltnental prephase 
Comparison prephase 




6.46 
12.02 


12.54 
11.74 


1.14 


0.7416 




Experimental postphase; 
paper writing 




1 C /I 

3). 41 


86.16 








Comparlsop :io8tpha$e; 
paper vrhlng 




30.31 


25.16 


12.28 


0.0001 


9.26 0.0037 



* N's and means vary on the same groups because not all '.hildren provided samples of writing for every phase. 
** Differences between postaverages were tested controlling for preaverages. 
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TABLE A2 

QuantUy of Hrltlng: GRADE 3 STATISTICS* 



Uriting 
Santplee 



Experimental prephase 
Comparison prephase 

Experimental postphase; 
computer writing 

Comparison postphase; 
paper writing 



25 
26 



Hean 

Number 

of 

Uords 



52.01 
118.90 



25 168.34 



Standard 
Deviation 



t-Test 

Prob 
GT 

F F 



63.96 

152.26 5.6? 0.0001 



134.11 



Covariate Test** 
Prob 
GT 

F F 



28 101.81 1.74 0.1669 1.01 0.3190 



Experimental prephase 
Comparison prephase 

Experimental postphase; 
paper writing 

Compariscn postphase; 
paper writing 



23 
28 



82.84 
118.90 



64.39 
152.26 



23 145.74 133.00 



5.59 0.0901 



28 144.26 101.81 1.71 0. 



0.32 0.5746 



* I's 



and means vary on the same groups because not all children provided samples of writing for every phase. 



*♦ Mfferences between postaverages were tested controlling for preaverages. 



TABLE A3 

Quantity of Writing: GRADE 6 STATISTICS* 



Uriting 
Sanplea 



Hean 

Number 

of 

Words 



t-Test 



Standard 
Deviation F 



Prob 

GT 

F 



Covarlate Test* * 
Prob 
GT 

F F 



Experimental prephase 
Conpariaon prephase 

Experimental postphase; 
computer writing 

Comparison postphase; 
paper writing 



Experimental prephase 
Comparison prephase 

Experimental postphase; 
paper writing 

Comparison postphase; 
paper writing 



24 

2i) 



24 



29 



21 
29 



21 



29 



235.0] 
231.85 



238.08 



319.31 



226.49 
231.85 



224.11 



319.31 



144.99 

154.19 1.13 0.7699 



148.00 



202.95 



202.9.'^ 



1.88 0.1260 



140.67 

154.19 1.20 0.6795 



145.91 



1.93 0.1302 



2.83 



0. 



3.45 



1.0693 



* R's and means vary on the same groups because not all children provided samples of wilting for every phase. 
** Differences between postaverages were tested controlling for preaverages. 
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TABU A4 

Quantity of Hrltlns During Ten Minute Inteival In Nay 



Writing of Standard 

S««ple« R Words Deviation 
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Hean t-Test 
Number pTJb 



101 



GT 

F F 



Grade 1 experimental; 

computer wrltlnc 27 12.15 8.09 

Grade 1 comparison; 

paper writing 27 5.41 5.51 2.16 



Grade 3 experimental ; 
computer writing 29 38.21 36.05 

Grade 3 comparison; 

paper writing 2? ',4.07 20.70 3.03 



Grade 6 experimental; 
computer writing 29 48.48 21.76 

Grade 6 compailson; 

paper writing 28 33.89 26.46 1.48 



APPENDIX B 
QUALITY OF WRITING 

ADDITIONAL INFORMATION 
AND STATISTICS 
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QUALITY OF WRITING 



Quality of writing was evaluated using both holistic and 
analytic methods. 

Holistic Evaluation 

The same 3,097 pieces of writing that were analysed for 
"quantity of writing" (see Appendix A) were also 
holistically evaluated for "quality of writing". 

Both research assistants holistically evaluated all 
pieces according to the following steps (pupil names and 
dates on the pieces of writing were masked): 

(1) Both assistants independently divided all writing for 
each grade into three piles, rated on a 1 to 10 scale into 
HIGH, MEDIUM, LOW as follows: 

LOW MEDIUM HIGH 

1-3 4-7 8-10 

(2) Both assistants then independently chose a few pieces 
from each pile that they considered to have ratines of "1" 
"4", "7", and "10". 

(3) The assistants discussed their choices in (2) above and 
negotiated until they agreed on four pieces that could be 
used as anchor points with ratings of "1". "4" "7" and 
"10", for each grade. ' . ' . ana 

(4) All pieces of writing at each grade level were then 
placed back together in random order. 

(5) Each assistant then independently used the anchor 
points to holistically evaluate every piece of writine on a 
1 to 10 scale. 

(6) Two average scores (based on the ratings of each 
assistant) were then calculated for each pupil for all 
pieces of writing for each of the three phases of the study. 

(7) Pearson product moment correlation coefficients were 
calculated on the average scores in (6) to estimate 
interrater reliabilities at each grade level for each phase 
of the study. They indicated excellent correlations as 
follows : 
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Rella b lllty 



Grade 
1 



Grade 
3 



Grade 
6 



Prephase paper 
Postphase paper 
Postphase computer 



0.96 
0.94 
0.92 



0.81 
0.87 
0.84 



0.95 
0.91 
0.96 



The details of the statistical analyses are provided in 
Tables Bl, B2, and B3. 

Analytic Evaluation 

Analytic evaluation was also used to rate the "quality of 
writing" for 25% of all the pieces of writing the children 
voluntarily placed in their folders. The numbers of pieces 
analysed at each grade level for each phase of the study are 
as follows: 



Number of Pieces 



Grade 
1 



Grade 
3 



Grade 
6 



Prephase paper 
Postphase paper 
Postphase computer 



110 
106 
42 



110 
102 
50 



104 
98 
46 



One research assistant and a new person specifically 
hired for the analytic evaluation proceeded according to *:he 
following steps: '* 

(1) The evaluators randomly selected two pieces of writing 
for each child for each phase of the study. (In 3% of the 
cases, just one piece of writing was available; the scores 
on these pieces were used twice.) 

(2) The evaluators selected additional pieces of writing at 
each grade level and use'd these to independently practise 
the analytic evaluatiorf and to work out differences they had 
in interpreting the scoring guides (see Figures Bl, B2, 

and B3). 

(3) Together, they worked out differences thay had in 
interpreting tbe scoring guides until a reasonable level of 
agreement had been reached. 

(4) Using the scoring guides, the evaluators then 
Independently scored each piece of randomly selected 
writing . 
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The analytic guides for each grade were adapted from 
Prater and Padia (1983). In using the guides, the 
evaluators experienced most success with the three scales 
"Ideas", "Punctuation/Capitalization", and "Spelling". They 
found the other three scales, "Organization", "Syntax", and 
"Usage/Word Choice" not as easy to apply in the evaluation 
of writing done by elementary school children. These 
differences are reflected in some of the Pearson product 
moment correlations used to calculate the interrater 
reliabilities. The reliabilities are as follows: 



Reliability 





Grade 1 


Grade 3 


Grade 6 


Ideas 


0.81 


0.74 


0.44* 


Organization 


0.79 


0.59 


0.49 


Syntax 


0.68 


0.58 


0.43 


Usage/Word Choice 




0.44 


0.53 


Punctuation/ 








Capitalization 


0.66 


0.66 


0.58* 


Spelling 


0.84 


0.70 


0.60* 



Reliabilities marked with an are somewhat low 
because scores in these cases tended to fall at the upper 
levels of the scales, that is, distribution of scores was 
skewed for both raters. 



For statistical analyses, the rating^ given by each 
evaluation to each pupil's two pieces of wricing were added 
(for each phase of the study) and then averaged for the two 
evaluators. Details of the statistical analyses are shown 
in Tables B4-B9; the scores on a scale of 2 to 6. 
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TABLE Bl 

QUALIiy OF HRITING - HOLISTIC MARKING: GRADE 1 STATISTICS* 

(SCALE OF 1-10) 



Writing Samples 



Experimental prephase 
Comparison prephase 
Experimental postphase; 

computer writing 
Comparison postphase; 

paper writing 



Experimental prephase 
Comparison prephase 
Experimental postphase; 

paper writing 
Comparison postphase; 

paper writing 











t-Test 


Covarlate Test** 


N 


Hean 
Rating 


Standard 
Deviation 


c 

r 


Prnh 

GT 

V 
f 


Prob 
GT 

F F 


21 
27 


2.80 
4.14 


0.96 
1.87 


3.80 


0.0033 




21 


6.31 


1.51 








27 


5.63 


2.11 




UtU77 


38.35 0.0001 


26 
27 


2.40 
4.14 


1.03 
1.87 


3.31 


0.0037 




26 


4.51 


1.61 








27 


5.63 


2.11 


1.71 


0.1824 


3.73 0.0592 



* HI 



Id means vary on the same gro-apo because not all children provided samples of writing for every phase. 
** Differences between postaverages were tested controlling for preaverages. 
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TABLE It 

QOUin OP HIITING • HOLISTIC HAIKING: 6KADE 3 STATISTICS* 

(SCALE 1-10) 



t-Tesi Covarlate Test** 



Prob Prob 
Nein Standard 6T GT 

Urltlni Saiplei II Rating Deviation F F F F 



Expirliantal priphaia 


2} 


5.o; 


1.51 






Coiparlion priphaii 


28 


5.10 


1.01 


IM 


0.0269 


ExpMliantal poitphaie; 












co«putir vrltini 


2i 


6.25 


1.38 






Coipariioft poitphaie; 












paper vrltlng 


28 




0.93 


2.18 


0.0521 


Expirliintal prephaie 


23 


kM 


1.53 






Coiparlion prephaie 


28 


5.10 


1.01 


2.30 


0.0415 


Expiriiental poitphaie; 












paper vrUlni 


21 


5.55 


\M 







Coiparlion poitphaie; 

MP«r 'Tltlni 28 6.38 ,,,0.93 2 .55 0.0218 0.30 0.5841 



• K'l and leani vary on the laiiie jroypi beciuie not all children provided samples of writing for every phase. 
** Dlfftnncei between poitiveragei vere tested controlling for preaverages. 



TABLE B3 

QUALITY OF HRITING • HOLISTIC NARKING: GRADE 6 STATISTICS* 

(SCALE MO) 



t-Test 



CovarUte Test** 



Hrltlng Samples 


N 


Mean 
Rating 


Standard 
Deviation 


F 

i 


Proh 


r 


rrOD 

PT 

(li 
I 


Experimental prephase 


24 


5J4 


1.89 










Comparison prephase 


29 


6.40 


1.31 


fa «uu 








Experimental postphase; 
















computer writing 


24 


6.54 


1.30 










Comparison postphase; 
















paper vritlng 


29 


6.71 


1.56 








U«)UBZ 


Experimental prephase 


20 


5.46 


2.11 










Comparison prephase 


29 


6.40 


1.31 


2.59 


0.0219 






Experimental postphase; 
















paper writing 


20 


5.84 i 


1.77 










Comparison postphase; 
















paper writing 


29 


6.11 


1.56 


1.29 


0.5315 


0.32 


0.5750 



N'6 and means vary on the same groups because not all children provided samples of writing for every phase. 
Differences between postaverages were tested controlling for preaverages. 
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mu Ik 

PUAIITY or KEITING • ANALYTIC KAIKING: GEADE 1 STATISTICS 

PAPEE n, mnm 



Analytic 
Subscale 
and 

Sample H 



Hean 

Total Standard 
Score Deviation F 



t-Test Covariate Test* 
Prob Prob 
GT GT 

F F F 



Syntax 



Experimental prephaee 


21 


2.H 


0.64 










Coinparison prephase 


11 


3,31 


1.08 


2.83 


O.Ci99 






Experimental postphase 


21 


4.43 


0.97 










Comparison postphase 


27 


3,94 


1.03 


1.14 


0.7703 


17.27 


0.0001 


Organization 
















Experimental prephase 


21 


2.14 


O.iS 










Comparison prephase 


27 


!,83 


Lj8 


14.93 


0.0001 






Experimental postphase 


21 


3,60 


1.06 










Comparison postphase 


27 


3.31 


1.2j 


1.35 


0.4985 


10.40 


0.0023 



Experimental prephase 


21 


2.52 


0.68 


Comparison prephase 


27 


3.26 


1.13 


Experimental postphase 


21 


4.07 


1.05 


Comparison postphase 


27 


3.91 


1.20 



2.76 0,0228 
1.30 0.5483 



6.20 0.0165 



■Punctuatlon/CapltallMtlon 



Experimental preptiase 


21 


2.21 


0.34 










Comparison prephaae 


27 


2.7i 


0.95 


7.97 


0.0001 






Lxperiineniai postpnase 


21 


3.14 


1.52 






Comparison postphiise 


27 


3.20 


1.10 


1.39 


O.m'i 


1.06 


0.3076 


Spel.ing 
















Experimental prephase 


21 


2.95 


1.00 










Comparison prephase 


27 


3,70 


1.32 


1.74 


0.2073 






Experimental postphase 


21 




1 ^0 






Comparison postphase 


27 


4.15 


1.25 


1.24 


0.5935 


5.94 


o.oua 



* Differences between postaverages were tested controlling for preaverages. 
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TABLE BS 

Quality of writing - ANAiyilC NARKING: GRADE 3 STATISTICS 
PAPER VS. COHPUTER 



Analytic 
SubBcale 
and 

Sample )| 



He an 

Total Standard 
Score Deviation P 



t-Test Covarlate Test* 
Proh Prob 
GT GT 

F F F 



Ideas 



Experimental prephase 


25 


Ilk 


0.79 






Comparison prephase 


28 


4.11 


0.55 


2.01 


0.0689 


Experimental postphase 


2S 


4.82 


0.83 






Comparison postphase 


28 


4.48 


0.69 


1.45 


0.3419 


Organization 












Experimental prephase 


25 


3.08 


0,96 






Comparison prephase 


28 


3.39 


o.?o 


1.91 


0.1062 


Experimental postphase 


25 


4.06 


1.16 






Comparison postphase 


28 


3.98 


1.01 


1.30 


0.5019 



4.30 0.0432 



0.3496 



Syntax 



Experimental prephase 


25 


3.34 


0.92 




Comparison prephase 


28 


3.43 


0.63 


2.11 


Experimental postphase 


25 


4.16 


0.93 


Comparison postphase 


28 


4.01 


0.81 


1.31 



1.31 0.4899 0.27 0.6045 
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|Mge/Word Choice 



Experimental prephise 
Conpcrlson prephase 
Experimental postphase 
Comparison postphase 



25 




U.DO 


n 


3.63 


0.54 


25 


kM 


0.75 


28 


4.16 


0.68 



1.60 0.2351 
1.20 0.6460 



3.f 



1.0540 



PunctuatlonfCapltallzatlon 

Exporlnental prephase 
Comparison prephase 
Experimental posiphase 
Comparison postphase 



Spelling 

Experimental prephase 
Comparison prephase 
Experimental postphase 
Comparison postphase 



25 


3.44 


1.16 


28 


3.52 


0.98 


25 


4.72 


1.25 


28 


4.11 


1.14 



25 


3.90 


0.96 


26 


4.25 


0.60 


25 


5.20 


0.89 


28 


4.59 


0.7) 



1.41 0.3907 
1.20 0.6423 



2.54 0.0207 
1.33 0 .4670 



4.54 0.0381 



13.44 0.0006 



* Differences between postaverages were tested controlling for preaverages. 
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TABLE B( 

qUALIIT OF HRITIN6 • AHALtTIC HAIKING: GIADI 6 STATISTICS 
PAPER Y8. COHPUTEI 



Analytic 








t-Test 


^ovariaie 168l^ 


Subscale 




He an 






Prob 


Prob 


and 




Total 


Standard 




GT 


CT 


Sample 


N 


Score 


Deviation 


F 


F 


F F 


Ideas 














Experimental prephase 


24 


4,1? 


0.78 








Gonparlson prephaae 


29 


4,33 


0.59 


1.75 


0.1599 




Experimental postphase 


24 


4.60 


0.55 








Gonparlson poatphaae 


29 


4.69 


0,87 


2.49 


0.0265 


0.03 0.8660 


Organization 














Experimental prephase 


24 


3.69 


0.75 

V 1 f 








Comparison prephaae 


29 


4.14 


0.90 


1.43 


0.3858 




Experimental postphase 


24 


4.23 


0.94 








bonparison postphase 


29 


4.43 


0.94 


1.00 


0.9830 


0.08 0.7786 


Syntax 














Experimental prephase 


•24 


3.65 


0.95 








Comparison prephase 


29 


4.03 


0.93 


1.03 


0.9271 




Experimental postphase 


24 


4.44 


0.99 






Comparison postphase 


29 


4.26 


1.17 


1.39 


0.4247 


5.65 0.0213 



I 

H 
0 

M 

I 
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M Cbki 



liMrliiMil pri^liiM 




)M 


0.18 










CoiMrIm ^ri^hiM 


n 


]M 


o.n 


1.13 


0.7525 








u 


kM 


0.95 










CiiMrIm CoitpliMi 


n 


4.26 


1.06 


1.25 


0.5962 


5.58 


0.0221 


lttll# lull lnih/riAt (1 1 i laH 


















Ik 


^.0<i 


1.04 










CoiMrlioK ^ri^hiii 




kM 


l.U 


1.19 


0.6750 










S.OI 


1.10 










CQiMrlion poitphiii 




ii.95 


1.06 


1.01 


0.8562 


3.44 1 


0.0694 


liil 1 Ini 
iPf 1 1 ini 
















lilif (iiikt ii ifiiKiii 


u 




n QQ 










CeiMrdon ^ripMii 


29 


4.9) 


0.94 


1.10 


0.7991 






liMrliintil ^oitphiii 


2<i 


5.50 


0.)2 










CMMrIm poiiphiH 


29 


5.22 


0.85 


1.39 


0.4245 


7.54 


0.0083 



* Plfliriflcii bitviin poitiviriiM ton tiitid controUlni for preiverigii. 
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UBIE B7 

QUALITT OP HBITIII6 - AMAIYTIC NAIKING: 6BADB 1 STATISTICS 
PAPEI VS. PAPER 



Analytic 








t-Test 


Covariate Test* 


Subscale 




Hean 






Prob 


Frob 


and 




Total 


Staiidard 




GT 


• GT 


Saiple 


N 


Score 


Deviation 


F 


P 


P F 


^UCB9 














Lxperiinentai prepnasc 


2b 


2.52 


0.59 








Comparison prephase 


11 


3.31 


1.08 


3.36 


0.0033 




Experimental poitphase 


26 


3.29 


1.07 








Conpariion postphaae 


27 


3.94 


1.03 


1.07 


0.8552 


O.Ol 0 9435 
















Experimental prephase 


26 


2.10 


0.25 






• 


Comparison prephase 


2? 


2.B3 


1.08 


19.43 


0 0001 




Experimental postphase 


26 


2.67 


0.94 








Comparison postphase 


2? 


3.31 


1.23 


1.71 


0.1840 


0 09 0 7657 


Syntax 














Experimental prephase 


26 


2.38 


0.64 








Comparison prephase 


27 


3.26 


1.13 


3.14 


0.0055 




Experimental postphase 


26 


3.21 


1.14 








Comparison postphase 


27 


3.91 


1.20 


1.11 


0.8014 


0.05 0.8167 
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Punctuation/Capitalltatlon 



Experinental prephase 


U 


2.15 


0.31 










lonpiriBon prepntie 


11 


0 u 






U.UUUl 






Experinental postphase 


26 


2.44 


0.55 










ConDarison DostDhase 


2? 


3.20 


1.10 


3.9? 


0.0009 


1.95 


0.1686 


Spelling 
















Experimental prephase 


26 


2.71 


0.97 










ConiDarlson preohase 


27 


3.70 


1.32 


1.84 


0.1318 






Experimental postphase 


26 


3.42 


1.25 










Comparison postphase 


2? 


4.15 


1.25 


1.00 


1.0000 


0.01 


0.9157 



I 

H 
0 

* Differences bitveen postaverages were tested controlling for preaverages. ui 
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TABLE B8 

QUALITY OF HIITING • ANALYTIC NARKING: GKADE 3 STATISTICS 
PAPER VS. PAPER 



Analytic 
Subscale 
and 

Sanple N 



Hean 

Total Standard 
Score Deviation F 



t-Test Covarlate Test* 
Prob Prob 
GT GT 

P P F 



Ideas 



Experlnental prephase 


23 


3.67 


0.83 








Comparison prephase 


28 


4.11 


0.55 


2.30 


0.0414 




Experimental postphase 


23 


4.33 


0.87 • 








Coinparison postphase 


28 


4.48 


0.69 


1.62 


0.2335 


0.06 


Organization 














Experimental prephase 


23 


3.00 


0.97 








Coinparison prephase 


28 


3.39 


0.70 


1.91 


0.1111 




Experimental postphase 


23 


3.52 


1.10 








Comparison postphase 


28 


3.98 


1.01 


1.18 


0.6714 


0.68 



0. 



Syntax 



Experimental prephase 


23 


3.13 


0.91 






Comparison prephase 


28 


3.43 


0.63 


2.05 


0.0780 


^Experimental postphase 


23 


3.33 


0.91 






Comparison postphase 


28 


4.07 


0.81 


1.26 


0.5654 



129 

128 

ERIC 



Oetge/Hord Choice 



Gxperlienttl prephase 


23 


3.26 


0.60 










ConpirUon prephase 


26 


3.63 


0.54 


1.25 


0.5808 








f\ 
i) 




t DA 

1. 60 








Conpariaon poitphate 


28 


4.16 


0.68 


1.40 


0.40n 


5.25 


0.0263 


Punctuation/Capitalization 
















Experimental prephaae 


23 


3.28 


1.13 










Comparison prephaae 


28 


3.52 


0.98 


1.33 


0.4761 






Experimental postphase 


23 




1 )R 






Comparison postphase 


28 


il.ll 


1.14 


1.25 


0.5702 


3.03 


0.0879 


Spelling 
















Experimental prephase 


23 


3J0 


0.95 










Comparison prephase 


28 


4.25 


0.60 


2.50 


0.0248 






Experimental postphase 


23 


3.93 


0.86 








Comparison postphase 


28 


4.59 


o.n 


1.31 


0.4963 


2.99 


0.0904 



I 

H 
0 

I 



* Differences between postaverages were tested controlling for preaverages. 
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TABLE B9 

QUALITY or VRITING - ANALTTIC NARKING: 6BADE ( STATISTICS 
PAPER VS. PAPER 



Anfllvtlc 








t-Test 


Covarlate Test* 


yu w9 VB h V 




nean 






Prob 


Frob 


And 




lOlBl 


atanoard 




GT 


GT 


Staple 


R 


Score 


Deviation 


F 


F 


F F 
















Experimental prephase 


20 


4.20 


0.83 








Comparison prephase 


29 


4.33 


0.59 


2.02 


0.0891 




Experimental postphase 


20 


4.18 


0.52 








Comparison postphase 


29 

. 


4.69 


0.87 


0 OA 

2.60 


0.0228 


5.05 0.0295 


Orianlzatlon 














Experimental prephase 


20 


3.63 


0.79 








Coflparlflon prephase 


29 


4.14 


0.90 


1.28 


0.5881 




Experimental postphase 


20 ■ 


3.85 


0.84 






Cooiparlsun postphase 


29 


4.43 


0.94 






1.82 0.1839 


Sjftitax 














Experimental prephase 


20 


3.48 


1.02 








Comparison prephase 


29 


4.03 


0.93 


1.19 


0.6627 




Experimental postphase 


20 


3.80 


0.68 






Comparison postphase 


29 


4.26 


1.17 


2.99 


0.0159 


0.09 0.7651 
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peage/Hord Choice 



Experimental prephase 


20 


3.38 


0.76 










ComparlBon prephase 


29 


3.84 


0.73 


1.07 


0.8505 






Experimental postphase 


20 


3.90 


0.94 










90 




l.Oo 


1.26 


0.6024 


0.17 


0.6803 


Piinrf uaH An / Pflnl fiH ^af 1 nn 
ruiiwiuaiion/ vflpi itti iZdLion 
















ExperimeiitBl prephase 


20 


3.83 


1.04 










Coinpari».n prephase 


29 


kM 


1.14 


1.19 


0.704? 






Experimental postphase 


20 


4.55 


0.96 










^oiiipfli ison posipnase 


90 
Li 




1 f\t 

1.06 


1.23 


0.6457 


0,00 


0.9922 


















Experimental prephase 


20 




1.00 










Comparison prephase 


29 


4.93 


0.94 


1.13 


0.7453 






Experimental postphase 


20 


4.78 


0.87 










Comparison postphase 


29 


5.22 


0.85 


1.03 


0.9159 


0.62 


0.4349 



* Differences between postaverages were tested controlling for preaverages. 



mil HO 

WiiitT or niTiici mmv mm or mnovENm or a io-point scale 



. . t.Te»t 

— M 

M«n Stindird CT 

H Ntlni Oevlitlon F f 



Suiti 

CM^«rliMi Mi^Mii n J.90 1.92 I.JO 0.2910 

tiMrlHMili ni^fiM U iiM 1.7] 

CHHHmi Mtt^kiM 29 U5 1 .02 0.9518 

CmJH ~ 

hMrliiMili MO>^i' 29 5. 59 2 .24 

CiiMriiMi rriM* 21 i.59 1.91 1 ,39 0.4062 

hMrliHUl, MM| 29 6.J2 1.81 

(MMflm. MitrMic 21 5.48 1.16 2^1 0.0160 



SiMfiMMil; MtplitM 28 5.86 1.69 

CNMfliii, MMkiM )0 5,90 1 .95 1 .33 0 4518 

liMrlMtiil, rott^hiM 28 6.25 1 .62 

(MMrlm. MttM 10 5.81 2 .05 1.59 0 2311 



■l)8age/Hord Choice 



Experlnentil prephase 


20 


3.38 


0.?6 






Conparlson prephase 


29 


3.84 


0.73 


1.07 


0.8505 


Experimental postphaie 


20 


3.90 


0.94 






Comparison postphase 


29 


4.26 


1.06 


1.26 


0.6024 


PunetuaHfln/rAnl f*] 1 raHnn 

I UllbkUBliUII) wnUllBiltaLlUn 












Experimental prephase 


20 


3.83 


1.04 






Comparison prephase 


29 


4.45 


1.14 


1.19 


0.7049 


Experimental postphase 


20 


4.55 


0.96 






Comparison postphase 


29 


4.95 


1.06 


1.23 


0.6457 



0.17 



1.6603 



0.00 



0.9922 



Spelling 



Experimental prephase 


20 


4.43 


1.00 




Comparison prephase 


29 


4.93 


0.94 


1.13 


Experimental postphase 


20 


4.78 


0.87 




Comparison postphase 


29 


5.22 


0.85 


1.03 



1.13 0.7453 



1.03 0.9159 



0.62 



0.43u9 



Differences between postaverages were tested controlling for preaverages. 
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ANALYTIC SGOKIRG GDIDI FOR 6IADE 1 



SCALE 



HIGH (3) 



HIDDLE (2) 



LOH (1) 



Ideas 



Organization 



Syntax 



Punctuation/ 
Capitalization 



Spelling 



Ideas are Insightful, creative 
original, plausible, or have 
supporting details. Hessage is 
vell-coimunicated, 

The details are organized In a clear 
fashion to convince reader of a 
beginning, a middle, and an end. 
Free of Irrelevant detsils. 



Sentences are clear and unambiguous , 
No run*on8 and few fragments, 



Begins and ends sentences correctly, 
Capitalizes proper nouns and "I". 
Oses coffinas in a series. Few, if 
any errors in punctuation and 
capitalization. 

Spells comionly used vords correctly 
most of the time, Uhen words are 
misspelled, they very closely 
approximate correct spelling. 



Reader can decipher an Ideals) or 
message. However, it is United in 
Its originality, creativity, or 
supporting details. 

Less clear cut organization. Fewer 
details to support position. Sentences 
nay not always follow logically from 
previous sentence. Hay have some 
Irrelevant details. 

Sentences are basically clear. 
Requires occasional rereading of a 
sentence. Some run-ons and/or 



Hay occasionally fail to capitalize some 
proper noun and "I"; may occasionally 
begin or end sentence Incorrectly. Hust 
capitalize first words and use periods, 
but otherwise may not use them. 

Kay misspell (more frequently) coimon 
words. Some phonetic spelling that 
can be easily understood. 



Reader has difficulty deciphering 
an idea. There Is no message. 



No visible organizational scheme. 
Lacks supporting details. There 
is only one simple sentence. 



Reader has difficulty deciphering 
meaning of sentences, Hany run-ons 
and/or fragments. Uords and 
sentence parts are omitted. 

Lacks sure knowledge ji what to 
capitalize and punctuate. 
Inconsistent use of capitals and 



Hany misspellings. Often doesn't 
approximate correct spelling of 
word. Urlting must be reread to 
decipher words. 



HI 
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FIGURE B2 
miyilG SCORING GUIDE FOR GRADE 3 



SCALE 
Ideas 



Organization 



Syntax 



le/ 

Uord Choice 



HIGH (3) 

Ideas are insightful, creative, 
original, plausible, or have 
supporting details. Hessage is 
well-comnunicated. 



The details are organized In a clear 
fashion to convince reader • a begin* 
ning, a middle and an end. Free of 
Irrelevant details. Coherent. Some 
paragraphing. 

Sentences are clear and unambiguous. 
No run-ons, and few, if any, fragments. 
There is complexity vlthin sentences. 



Generally uses standard English 
(subject-verb agreement; case and 
reference of pronouns). Consistent 
in tense and grannar. 



Punctuation/ Begins and ends sentences correctly, 
Capitalization but they include some run-ons. 

Capitalizes proper nouns and "I". 

Uses coflnas in a series. 



HIDDIE (2) 

Reader can decipher an idea(s) or 
message. However, it is limited in its 
originality, creativity, plausibility, 
or supporting details. 



Less clear cut organization. Fever 
details to support position. Sentences 
may not alvays follow logically from 
previous sentence. Hay have some 
irrelevant details. 

Sentences are basically clear. Requires 
occasional rereading of a sentence. 
Sonie run-ons and/or fragments. 



Some errors in standard English (subject- 
verb agreement; case and reference of 
pronouns). 



Hay occasionally fail to capitalize some 
proper nouns and "I"; may occasionally 
begin or end sentences incorrectly. 



lOH (1) 

Reader has difficulty deciphering 
an idea. Any idea(8) that exists 
lacks insightfulness, creativity, 
plausibility or supporting details. 
There is no message. 

No visible organizational scheme. 
Lacks supporting details. Hlxes in 
many irrelevant details. There are 
only one or two sentences. 



Reader has difficulty deciphering 
meaning of sentences. Msny run-ons 
and/or fragments. Uords and 
sentence parts are omitted. 

Does not use standard English (many 
errors in subject-verb agreement; 
case and reference of pronouns). 



Lacks sure knowledge of what to 
capitalize and punctuate. 



Spelling Spells commonly used words correctly 
almost all the time. Uhen words are 
mli'spelled, they closely approximate 
correct spelling. 



Hay misspell (more frequently) comon 
words. Some phonetic spelling. 



Hany misspellings. Often doesn't 
approximate correct spelling of 
word. 
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FIGURE B3 
ANALTTIC 8C0IING GUIDE FOS GRADE 6 

SCALE HIGH (3) HIDDLE (2) LOW (1) 

MeM Ideu are insightful, creative, original, Reader can decipher an Idea(s) or nessage. Reader has difficulty deciphering an 

plausible, or have supporting details. However, it is limited In Its originality, Idea. Any Ideals) that exists lacks 

Kessage is wll-comiiunlcated. creativity, plausibility or supporting Insightfulness, creativity, plaus- 

"l^tall*. Iblllty or supporting details. 

There Is no message. 

Organization The details are organized In a clear Uss clear cut organization. Fewer No visible organizational scheme. 

fashion to convince reader • a beginning, details to support position. Hay not Ucks supporting details, mixes In 

a middle and an end. Free of Irrelevant place strongest point In prominent many Irrelevant details, 
details. Coherency and continuity of position. Sentences may not always 
thought. Clear paragraphing. follow logically from previous sentence. 

Hay have some irrelevant details. Attempt 
to use paragraphs. 

Syntax Sentences are clear and unambiguous. Sentences are basically clear. Requires Reader has difficulty deciphering 

Occasional run-ons, and few. If any, occasional rereading of a sentence. meaning of sentences. Hany run-ons 

fragments. There is complexity within Some run-ons and/or fragments. and/or fragments. Words and sentence 

parts ari omitted. 



Generally uses standard English (subject- Some errors In standard English (subject- Does not use standard English (many 
Word Choice verb agreement; case and reference of verb agreement; case and reference of errors in subject-verb agreement; 

pronouns). Consistent In tense and pronouns). case and reference of pronouns). 



Punctuation/ Begins and ends sentences correctly, but Hay occasionally fall to capitalize some lacks sure knowledge of what to 

Capitalization they include some run-ons. Capitalizes proper nouns and "I"; may occasionally capitalize and punctuate. 

proper nouns and "I". Uses commas In a begin or end sentences Incorrectly. 

series. Hakes a good attempt at using 



Spelling Spells commonly used words correctly Hay misspell (more frequently) cornnon Hany misspellings. Phonetic spelling 
most of the time. When words are words. Very little phonetic spelling. that often doesn't approximate the 
misspelled, they closely approximate correct spelling of words. 



the correct spelling. 
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READING 

STATISTICAL INFORMATION 
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UBIE CI 

GUDI 1 lEADIIG SmiSTlCS: DOLCE SIGHT HOID KECOGNITION 



Reading 
SaiplM 



Hem 
Number 

Recognized Devlitlon 



t*Teit 



GT 

F F 



CovarUte Teet* 
Prob 
GT 

F F 



Experlnental group; 
prephaie 2( 



Conparlion group; 
prephase 



2i 



69.1) 



33.61 



4.23 0. 



Experimental group; 
postphase 2i 



Comparison group; 
postphaie 



26 



112.46 



126.27 



89.82 



90.34 



1.01 0.9770 0.38 0.5421 



Postphase differences were tested controlling for prephase differences, 



ERIC 



148 



rai.1 a 

01411 ) II4III0 lUTIITICIi iUirOID iiCllinNIIT T»T 



Icon 



D««Utl(in 



t'Tiit 



Trot 
CT 

r 



Covirlite Tt'it* 

ira 

6T 

r p 



ttftlllMliI 



U.ll 



1.0) 0. 



^08 0.1551 



* fMifltMf 4iftftM(M ifti lMi*d (oniroilhi For iiriphiii dlfdrincii. 
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TABU C3 

mil i lEADING STATISTICS: STARFOKD ACHIBVEHBNT TEST 



Conpirlson group; 



t-Teat CovarUte lest* 



Hean Prob Frob 

RetdinS Reading Standard GT GT 

Snples N Score Deviation F F F F 



Experimental group; 
prephaae 28 36.U 11.19 

Conpariion group; 

prephaae 2( kin \IM 1.24 0.5738 



Experimental group; 
postphaae 28 iil.39 



28 ki^M 11.19 1.15 0.1135 0.39 0.5353 



Fostphase differences vere tested controlling for prephase differences, 
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APPENDIX D 
PUPILS' ATTITUDES TOWARDS WRITING 

STATISTICAL INFORMATION 
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TABLE Dl 

miiuDES mm nmry, mn i smisncs m seven sdbscaif^ 



Attitude 
Subecile 
and 

Sinple 


H 

If 


Hean 
Total 


Standard 

USvuilOn 


t-Test 

Proh 
61 

F P 


Covariate Test* 
Prob 
GT 

F F 


Enjoyient of Urltlng 
















Experimental; prephase 


25 


]0.00 


2.40 










ConpBrison: Dreohaie 


28 






1.45 


0.3632 






Experinental; poitphase 


25 


IIM 


4.69 










Comparison; poitphase 


ft A 

28 


2;.2i 


3.97 


1.40 


0.3972 


0.01 


0.9370 


Pride in Written Hiterials 
















Experinental; prephase 


25 


20.12 


2.41 










Gonparison; prephase 


28 


20.57 


2 1(1 


1.09 


0.8147 






Experinental; postphase 


25 


20.48 


2.97 








A 1 1 

Goniparlson; postphase 


26 


19.50 


3.13 


1.11 


0.8010 


1.28 


0.2638 


Difficulty with Writing 
















Experimental; prephase 


25 


10.40 


2.02 










Comparison; prephase 


28 


9.71 


2.34 


1.34 


0.4722 






Experinental; postphase 


25 


10.48 


1.83 








Comparison; postphase 


28 


9.50 


2.22 


1.47 


0.3407 


1.83 


0.1826 



l ERJC 



Hccognltlon of Cood Writing 



Experliental; prephaie 


25 


7.36 


1.04 










Conpirlton; prephase 


26 


7.50 


1.07 


1.07 


0.8727 






Experlnental; postphase 


25 


?.26 


1.17 










Comparison; poatphaie 


28 


6.96 


I.IO 


1.13 


0.7582 


1.56 


0.2168 


Vriting is Useful 
















Experinental; prephase 


25 


4.68 


1.03 










lonparison; prepnase 




kM 


0.97 


1.13 


0.7618 






Experinental; postphase 


25 


4.60 


0.96 










Conparison; postphase 


26 


4,5? 


0.96 


1.00 


0.9976 


0.01 


0.91:47 


Collaboration vhen Writing 
















Experimental; prephase 


25 


2.16 


0.90 










lonparison; prepnase 


OS 


0 10 

2.32 


0.77 


1.35 


0.4462 






Experinental; postphase 


25 


2.08 


0.70 










Conparison; postphase 


28 


2.18 


0.55 


1.64 


0.2125 


0.50 


0.4841 


Attitude Toward Reading 
















Experimental I prephase 


25 


5.26 


0.94 










Conparison; prephase 


28 


5.04 


1.23 


1.73 


0.1784 






Experinental; postphase 


25 


5.06 


91 










Comparison; postphase 


28 


4.96 


i.lO 


1.46 


0.3377 


0.06 


0.8116 



* Differences between postmeans were tested controlling for premeans, 



TABLE D2 

AniTUOES rUHAED HKITING: GRADE 3 STATISTICS FOR EIGHT SUBSCAIBS 



Attitude 
Subicale 
and 



Pride In Written Materlali 

Gxperliental; prephase 
Comparison; prephaie 
Experimental; postphase 
Comparison; postphase 

Difficulty vith Writing 

Experimental; prephase 
Comparison; prephase 
Experimental; postphase 
Comparison; postphase 

Recognition of Good Writing 

Experimental; prephase 
Comparison; prephase 
Experimental; postphase 
Comparison; postphase 
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Nean 
Total 



t-Test 



Frob 



StandarJ 



Sample 


N 


Score 


Devii'tion 


F 


F 


Enjoyment of Writing 












Experimental; prephase 


28 


55.89 


6.54 






Comparison; prephase 


23 


50.83 


9.20 


1.98 


0.0930 


Experimental; postphase 


28 


54.00 


6.68 


Comparison; postphase 


23 


49.09 


12.86 


3.70 


0.0016 



Covariate Test* 
Prob 
GT 

F F 



1.00 0.3215 



28 




t ft/. 
5, 1)4 










23 


29.61 


5.59 


i.23 


0.6051 






28 


29.50 


4.93 










23 


27.78 


4.20 


1.38 


0.4485 


1.35 


0.2509 


28 


21.07 


3.55 










23 


20.78 


4.87 


1.88 


0.1182 






28 


20.82 


3.73 










23 


20.65 


3.68 


1.03 


0.9516 


0.00 


0.9473 


28 


14.29 


IM 










23 


14.61 


iM 


1.37 


0.4361 






28 


14.18 


2.70 










23 


15.43 


8.94 


11.01 


0.0001 


0.40 


0.5302 
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Experinental; prephase 


28 


15.57 


2.97 










Comparison; prephase 


23 




2.75 


1.17 


0.7199 






Experimental; postphase 


26 


15.07 


2.46 






Comparison; poetphase 


23 


U.48 


2.83 


1.32 


0.4929 


0.38 


0.5422 


Collaboration Vhen Writing 
















Experimental; prophase 


Ik A 

26 


2.32 


0.98 










Comparison; prephase 


23 


2.61 


0.76 


1.58 


0,2779 






Experimental; postphase 


28 


2.61 


1.13 






Comparison; poitphase 


23 




2.43 


0.90 


1.60 


0.2633 


0.96 


0.3310 


Attitude Tovard Keadlnf 
















Experimental; prephase 


28 


8.75 


1.40 










Comparison; prephase ■ 


23 


8.35 


2.06 


2.15 


0.0602 






Experimental; postphase 


28 


8.29 


1.41 






Comparison; postphase 


23 


8.43 


1.73 


1.50 


0.3147 


0.50 


0.4836 


writing Habits 
















experimental; prephase 


fi ft 

28 


19.21 


3.26 










Comparison; prephase 


23 


19.65 


3.31 


1.03 


0.9268 






Experimental; postphase 


28 


19.54 


3.51 






Comparison; postphase 


23 


19.17 


2.61 


1.82 


0.1565 


0.19 


0.6609 



» Dlffeientei idmn poitneiiii »ere teited controUlnj for premeins, 
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Tilii n 

mitiNi mai iiiitiigi euii ( iutiitics poi iigit soiscuis 













Covirlite Teit* 






Maaa 






— ra 


Prob 


Ml 




Titil 






CT 




Uiili 


1 

n 


If flfi 

f V VI I 




r 

1 


\ 

1 


r t 

I f 


liiiiiifil Af Hfiilii 
















il 


1 A 1 A 

^0.)l 


A t A 

uo 










n 


/ 1 •Vv 


1 il 




0 SISS 




IaIAI lilAllI lillikAli 


If 


4i il 

iff 


\ ii 








(Mill mil llltlllil 


I) 




1 II 


1.0) 


o.mi 


V4I7 U«OQ;£ 


U\U il Vl(i(«i Nitittili 














1 1 ^ 1 1 AA aIaI ftfAAkAAA 


il 


M il 










(•Mill III i Kllklll 


)) 


A ' * * ' 




1.05 


0.90)1 




llllllMIIlL lllllklll 


}| 


M 00 

1 # 1 vv 


S 01 








(llllfllAI, lilllklll 




II. U 


) il 


1.12 


0,11)5 


















liAillftAftlAi ilAftkAAi 

llflf (if ill) ^ ipi|M 


11 
(1 


H ill 


\ It 








Uilif Kil llilklll 


n 

• » 


11, fi 


1 !) 


l.Oi 


0.8100 




tlHMMIIlli IllUklll 


}| 


11, ii 


i % i i 








(«*IIIMII, llMlkllf 


n 


IO.il 


i.OI 


Ml 


0.52i8 




















II 


IM) 


l.i) 










II 


n.ii 


Mi 


1.01 


0.8)62 






II 


li.O! 


l.ii 










II 


ii.il 


Ml 


Mi 


0.5i9i 


0.44 0.508) 



ijrltlng it Useful 



ExperlunUl; preptase 


28 


14.64 


2.82 










Conpirlion; rrephtM 


27 


14.78 


2.98 


1.12 


0./758 






Experluntil; postphii^ 


28 


13.25 


2.74 










Conoirlion: Doitohise 


n 


14.93 


2.83 


1 06 


0 8762 


6 81 


0 OUR 


Collaboration when Hrltlng 
















Experimental; prephase 


28 


2.50 


0.96 










Conparlson; prephase 


n 


2.07 


0.83 


1.35 


0.4486 






Experimental; postphase 


28 


2.64 


0.63 










ConDirlson: Dostohase 


27 


2.56 

■ 1 V V 


0.80 

V « V V 


1 06 


D 8749 


0 00 

V • WU 




Attitude Toward Reading 
















Experimental; prephase 


28 


7.54 


1.79 










Comparison; prephase 


27 


8.00 


1.64 


1.20 


0.6498 






Experimental; postphase 


28 


7.61 


1.75 










CofliDarlson: Dostohase 


27 


8.59 


1 67 


1.10 

A f AV 


0 8138 


4 53 


0 0182 


Hrltlng Habits 
















Experimental; prephase 


28 


18.61 


3.53 










Comparison; prephase 


27 


19.15 


3.11 


1.29 


0.5193 






Experimental; postphase 


28 


18.39 


3.33 










Comparison; postphase 


27 


18.89 


3.19 


1.09 


0.8341 


0.09 


0.7655 



i/ifferences between postmeans were tested controlling for preneans. 
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APPENDIX E 

TEACHERS' ATTITUDES TOWARD 
TEACHING WRITING 

STATISTICAL INFORMATION 
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TABLE El 

ATTITUDES TOHAID TEACHIRG HIITIHG! GRADE 1 STATISTICS FOR NINE SOBSCALES 



t'Test Covarlate Test* 

S"!*'"!* Mean 

«'><1 Total Standard GT GT 

Swple N Score Deviation F F F F 



Enjo yment of Teaching Wrltlii g 



Experiiiental group; prephase 


13 


34.69 


2.93 










CoDiDAriflon ffroiiD* nr^nhAA^ 




JOi J/ 


iill 


i./b 


O.jZ/5 






Experimental group; postphasj 


13 


35.5^ 


2.96 










Coniparleon group; postphase 


U 


3S.64 


3.37 


1.29 


0.6645 


1.14 


0.2963 


Pride In Teaching Writing 
















Experimental group; prephaae 


13 


8.15 


0.69 










Comparison group; prephaee 


U 


Uk 


1.08 


2.47 


0.1279 






Experimental group; poetphase 


13 


8.15 


1.07 










Comparison group; postphase 


U 


8.50 


0.76 


1.98 


0.2370 


0.04 


0.8438 


Difficulty with Teaching Writing 
















Experimental group; prephase 


13 


7.00 


1.68 










Comparison group prephase 


U 


8.43 


1.45 


1.34 


0.6043 






Experimental group; postphase 


13 


8.08 


1.85 










Comparison group; postphase 


U 


8.86 


1.56 


1.40 


0.5568 


0.59 


0.4496 



ERIC 



Confidence In Teaching Writing 



Experlnentil group; prephise 


13 


8.53 


0.97 










Comparison group; prephase 


U 


9.14 


0.c5 


1.25 


0.6910 






Experimental group; poBr.pha8e 


13 


8.38 


0.9t 








Conparlion group; postphase 


U 


8.79 


I.e. 


1.20 


0.7624 


0.30 


0.8642 


Self-asseiinent 
















for Improving Hethods 
















Experimental group; prephaee 


13 


8.54 


0.88 










Conparlflon group; prephase 


14 


i86 


0.77 


I.jO 


0.6476 






bxperinentai group; postptiase 


IJ 


0.69 


0.6 








Comparison group; postphase 


14 


8.21 


0 n 


1.62 


0.4131 


4.16 


0.0524 


Hany Sources 
















for Teaching Ideas 
















Experimental group; prephase 


13 


12.15 


1 23 










Comparison group; prephase 


14 


11.64 


1.1} 


1.24 


0.7045 






Experimental group; postphase 


13 


12.31 


1.32 








Comparison group; postphase 


14 


11.57 


1,45 


1.22 


0.7379 


0.75 


0.3961 



Importance of Teaching Wrk lng 

Experimental group; prephase 
Comparison group; prephase 
Experimental group; postphase 
Comparison group; postphase 



13 


8.00 


1 11 


14 


7.86 


i.03 


13 


7.62 


1.80 


14 


7.86 


1.23 



(continued overleaf) 



Ml El (continued) 
ATIIIIIDES TOHAKD lEACHIHG WITIHG: GUDE 1 SIATISIICS POE RINE SUBSCALES 



Attitude 

Subscale Hean 

Total Standard GT GT 



t-Test Covarlate Test* 

Prob Prob 



5"P^^ N Score Deviation F P J p 



Reading Helps Mii^ 



Experimental group; prephase 


13 


4.62 


0.51 






Conparlion group; prephase 


U 




1.2'3 


5.91 


0,0041 


Experimental group; postphase 


13 




0.52 


Comparison group; postphase 


U 


4.29 


0.91 


• 3.10 


0.0586 


Writing Tools Affect Hrltlnn 












Experimental group; prephase 


13 


2.92 


1.44 






Comparison group; prephase 


U 


3.51 


1.02 


2.01 


0.2260 


Experimental group; postphase 


13 


3.31 


1.38 


Comparison group; postphase 


U 


3.U 


1.56 


1.29 


0.6699 



0.00 0.9843 



0.80 0.3?95 



* Postphase differences were tested controlling for prephase differences. 
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TABLE B2 

ATTITUDES TOWARD TBACniMC ilRITIHC: GRADE 3 STATISTICS FOR NINE SUBSCALES 



Attitude 
Subtcale 
and 

Sample 



gnjoyment of Teaching Writing 

Experimental group; prephaae 
Comparison group; prephase 
Experimental group; postphase 
Comparison group; postphase 



Pride In Teaching Writing 

Experimental group; prephase 
Comparison group; prephase 
Experimental group; postphase 
Comparison group; postphase 



Difficulty with Teaching Wrltlnn 

Experimental group; prephase 
Comparison group; prephase 
Experimental group; postphase 
Comparison group; postphase 



Hean 

Total 

Score 



t-Test 



Standard 
Deviation 



Prob 

GT 

F 



Covartate Test* 
Prob 
GT 

F r 



15 


34.33 


3.35 












33.14 


2.96 


1.28 


0.6574 






15 


34.93 


3.95 








U 


32.36 


3.56 


1.23 


0.7142 


2.20 


0.1499 


15 


7.67 


1.68 












7 70 


1 nt 


2.54 


0.1013 






15 


8.00 


1.41 










U 


7.64 


0.63 


4.99 


0.0063 


3.91 


0.0587 


15 


7.67 


2.09 










14 


6.57 


1.83 


1.31 


0.6311 






15 


7.93 


1.94 










14 


6.93 


2.09 


1.16 


0.7859 


0.19 


0.6654 


(continued overleaf) 
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IiporUnc< of Teichinj Wrltlnn 



Ixperliantil group; prtphiie 
ConpiriBon group; priphiie 
^xpirUentil group; poitphaie 
ConpiriBon group; poitphiie 



15 


7.53 


1.55 


U 


7.43 


1.50 


15 


7,60 


1.45 




7.07 


1.21 



Reading Htlpi Hrltlny 

R^periientil group; prephise 
Conpirlion group; prephne 
Gxperlnentil group; poitphiie 
Coipirlion group; poetihiie 



15 


4.27 


0.88 


14 


4.71 


0.47 


15 


3.93 


1.28 


14 


4.8i 


0.36 



Writing TooU Affect Wrltlny 

Gxperimtntil group; prephiie 
Conpirlion group; prephne 
Experlnentil group; poitphiie 
Coipirlion group; poitphiie 



15 


3.67 


0.98 


14 


3.50 


1.09 


15 


3.73 


0.80 


14 


3.71 


1,07 



I 

H 
U 
U 

I 



1.25 0.6805 
1.79 0.2921 



0.02 



0.8969 



* Poitphiie dlfferencei were teited controlling for prephne differences. 
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TABLE 13 

miTDDES mm teaching HKITIIG; 6IADE 6 STATISTICS POl NINE SUBSGALES 



t-Test Co varlate Test* 

Sob«cile Hean Prob pFob 

Total Standard GT GT 

S««iiple I! Score Deviation F P F F 



Enjoyment of Teaching Writing 



Experimental group; prephase 


15 


32.2 


2.98 




Comparison groii); prephase 




34.0 


4.35 


2.13 o.im 


Experimental group; postphase 


15 


31.67 


4.25 




Comparison group; postphase 


U 


33.29 


3.81 


1.25 0.6980 



Pride in Teaching Writing 



Experimental group; prephase 


15 


7.07 


l.lO 








Comparison group; prephase 


U 


7.71 


1.27 


1.33 


0.6059 




Experimental group; postphase 


15 


7.13 


1.30 








Comparison group; postphase 


U 


7.86 


1.83 


1.98 


0.2170 


0.04 


Difficulty with Teaching Writing 














Experimental group; prephase 


15 


6.40 


1.84 








Comparison group; prephase 


14 


7.50 


1.99 


1.17 


0.7776 




Experimental group; postphase 


l^ 


7.20 


1.37 








Comparison group; postphase 


14 


7.14 


2.11 


2.35 


0.1247 


0.98 



1.8415 



0.98 0.3317 



ISO 



Confidence In Teaching Writing 



Experinentil group; prephase 


15 


7.60 


1.06 










Comparison group; prephase 


14 


0.43 


1,28 


1.48 


0.4765 






Experimental group; poitphase 


15 


8.13 


1.15' 










Stlf-Atsessment 






1 . 'I 




U.l70J 




0.4/43 
















for Improving Hethods 
















Experimental group; prephase 


15 


7.87 


0.64 










Comparison group; prephase 


14 


0.36 


1 1 t 

1.15 


3.23 


0.0375 






Experimental group; postphase 


15 


8.13 


0.74 










Hany Sources 




0. Jo 


1 fii 


1 Ha 
i.o4 




0.11 


0 J441 
















for Teaching Ideas 
















Experimental group; prephase 


15 


10.73 


?.02 










Comparison group; prephase 


14 


11.43 


1.65 


1.49 


0.4J74 






Ex'|)erlmental group; postphase 


15 


10.93 


1.71 










Compar'son group; postphase 


U 


10.93 


1.59 


1.15 


0.8014 


0.32 


0.57' 



Importance of leaching Writing 

Experimental group; prephase 
Comparison group; prephase 
Experimental group; postphase 
Comparison group; poptphase 



15 


7.93 


1.28 


14 


8.36 


1.45 


15 


7.53 


1.55 


14 


8.00 


1.35 



(continued ove.leaf) 
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TABLE n (continued) 
ATTITUDES TOHAID TEACHING HIITING: GRADE 6 STATISTICS ^OR NINE SUBSCALES 



t-Test Covarlate Test* 

S"''*"^*' Hean m pF^b 

Total Standard GT GT 

Sai^Ple N Score Deviation F F P F 



Reading Helpa Writing 



Experimental group; prephase 


15 


4.53 


0.52 




Conpariion group; prephase 


14 


4J1 


0.47 


1.21 


Experiiental group; postphase 


15 


4.21 


0.59 


Conparlaon group; postphase 


Ik 


4.31 


1.34 


5.01 



1.21 0.7331 



5.07 0.0048 



0.06 



0.8153 



Writing Tools Affect Writing 

Experimental group; prephase 
Cooiparlson group; prephase 
Experimental group; postphase 
Comparison group; postphase 



15 


3.33 


0.72 


14, 


3.50 


0.65 


15 


3.40 


1.18 


14 


3.50 


0.76 



* Postphase differences were tested controlling for prephase differences. 
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miE Fi 

mCHMS' IBPOETS OH HRIIIHG ACTIVITIES AID PROCEDURES: GRADE 1 STATISTICS 



Subicale 
ind 



t-Test 



Prob 



Hean 



Standari! 



Simple 


M 


Score 


Deviation 


F F 


Teacher Control 










of Writing Activities 










Experinental group; prephase 


11 


5.32 


0.95 




Conpariion group; prephase 


14 


5.06 


0.89 


l.U 0.8120 


Experimental group; postphase 


11 


5.02 


0.93 


Coiparlson group; postphase 


14 


5.33 


1.15 


1.55 0.4964 



Covariate Test* 
Prob 
GT 

F F 



Pupil Control 

of Writing Activities 



Experimental group; prephase 


11 


;.38 


1.57 


Comparison group; prephase 


14 


111 


1.22 


Experimental group; postphase 


11 


Ml 


0.90 


Comparison group; postphase 


14 


6.94 


0.65 



Teacher-Pupil Collaboration 

Experimental group; prephase 
Comparison group; prephase 
Experimental group; postphase 
Comparison group; postphase 

Pupil Involvement in Evaluation 



Experimental group; prephase 


11 


y.23 


2.13 


Comparison group; prephase 


14 


6.54 


1.88 


Experimental group; postphase 


11 


7.32 


1.57 


Comparison group; postphase 


14 


6.45 


1.89 



2.16 0.1561 



1.66 0.3896 
1.12 0.8272 



0.18 



1.6797 



11 


7.82 


1.29 








14 


7.57 


1.85 


2.05 


0.2591 




11 


7.66 


1.42 








14 


7.54 


1.37 


1.07 


0.8847 


0.01 0.9287 



1.28 
1.46 



0.6603 
0.5555 



0.{ 



1,3812 



1 



ERIC 



HhoU-claji Instruction 



fixperiineniii group*, prtpntss 


11 
11 


3.36 


1.45 










Conparison group; prephise 


U 


3.29 


1.68 


1.35 


0.6425 






Experimental group; postphaae 


11 


2.89 


1.82 








Comparison group; postphase 


u 


2.63 


1.5) 


1.35 


0.6056 


0.16 


0.6936 


dioBii broup insiruciion 
















iixpennencai group; prepnase 


11 


3.95 


1,56 










Comparison group; prephase 


u 


4.14 


2.02 


1.69 


0.4109 






Experimental group; postphase 


11 


3.09 


1.36 








Conparison group; postphase 


u 


3.54 


1.99 


2.14 


0.2328 


0.33 


0.5743 


inQiuuuii inB[rucLion 
















LAperimenLBi group; prepnase 


11 


d 1/ 

0.14 


1.47 










Comparison group; prephase 


u 


8.18 


1.87 


1.62 


0.4514 






Experimental group; postphase 


11 


8.34 


1.22 






Comparison group; postphase 


14 


8.05 


1.32 


1.18 


0.8013 


0.37 


0.5490 


iCacner &8 LtcturGr 
















fixperiinenui group; preptiase 


11 


2.36 












CoDipArison itrouD. DreDtiAae 


14 


1 64 

liOH 






0.0075 






Experimental group; postphase 


11 


2.09 


1.04 






Comparison group; postphase 


14 


2.36 


1.06 


1.04 


0.9726 


1.47 


0.2375 



I 

M 

I 



(continued overleaf) 
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TABLE n (continued) 



lEACHIIS' imm OR KlITUG ACTIVITIRS AND PIOCEDlIiES; GRADE 1 STATISTICS 



Subscale 

And 

SanpU 








t-Test 


Covarlate Test* 


N 


He an 
Score 


Standard 
Deviation 


F 


Prob 

GT 

F 


F 


Prob 

GT 

F 


Teicher at Atbltritor 
















Experimental group; prephaae 
Comparison group; prephaae 
Experimental group; postphate 
Comparison group; postphase 


U 
14 
11 
14 


3.82 
4.29 
4.05 
4.32 


2.05 
2.34 
2.05 


1.01 


1.000 


0,00 


0.9967 


Teacher as Facilitator 
















Experimental group; prephaae 
Comparison group; preph>se 
Experimental group; postphase 
Comparison group; postphase 


11 
14 
11 
14 


8.00 

m 

8.14 
IM 


1.67 
1.89 
1.57 
1.49 


1.27 

iaii 


0.7121 


A /A 

0.49 


0.4929 


Teacher as Observer 
















Experimental group; prephaae 
Comparison group; prephaae 
Experimental group; postphase 
Comparison group; postphase 


11 
14 
11 
14 


7.64 
5.50 
7.91 
7.29 


2 01 
1.99 
0.92 
2.04 


1.02 


0,9487 
0.0161 


0.32 


0.5782 


Teacher as Nodel 
















Experimental group; prephase 
Comparison group; prephase 
Experimental group; postphase 
Comparison group; postphase 


11 
14 
11 
14 


5.73 
5.5/ 
5.23 
5.64 


2.80 
2.24 
1.47 

2.44' 


1.55 
2.74 


0.4505 
0.1172 


0.31 


0.5843 
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Teacher as Denonstrator 



Experltnental group; prophase 


11 


kM 


1.63 






Comparison ^roup; pre^hase 


U 


U'i 


2.15 


1.75 


0.3805 


Experimental group; postph&se 


11 


/i.23 


1.29 






Comparison group; postphase 


U 


4.75 


2.20 


2.90 


0.0987 


Teacher as Challenger 












ExpnlmenMl group; prephase 


11 


1.09 


2.47 






Cofliparlson group; prephase 


1 1 

u 


6.93 


2.:iO 


1.02 


0.9923 


fxperlnental group; postphase 


11 


IM 


1.12 






Comparison group; postphase 


14 


7.61 


1.50 


1.77 


0.3700 



0.45 0.5095 



0.52 0.4805 



Teacher as Expert 



Experimental group; prephaee 


11 


3.64 


3.04 






1 




Comparison group; prephese 


14 


4.5C 


2.65 


1.31 


0.6324 






Experimental group; postphase 


11 


2.8', 


2.25 










Comparison group; postphase 


14 


2.96 


2.00 


1.26 


0.6832 


0.03 


0.8736 


Teaching k'riting 

is a learning Experience 






























Experimental group; prephase 


11 


8.82 


1.83 










Comparison group; prephase 


14 


8.43 


1.99 


1.18 


0.8107 






Experimental group; postphase 


11 


8.86 


0.87 










Comparison group; piistph&se 


14 


8.32 


1.78 


'^21 


0.0286 


0.57 


0.4591 



* Poitphie. dlffet.nc.s »ete teitid tonttollinj for prephiie dltftr.ntei. 
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TABLE n 

TEACHERS' REPORTS ON WITIHC ACTIVITIES AND PROCEDURES: GRADE 3 STATISTICS 



Subscale 
and 

Sample 



t-Teat 



Covarlate Test* 



Teacher Control 

of Writing Activities 

Experimental group; prephase 
Comparison group; prephase 
Experimental group; postphase 
Comparison group; postphase 

Pupil Control 

of Writing Activities 

Experimental group; prephase 
Comparison group; prephase 
Experimental group; postphase 
Comparison group; postphase 

Teacher-Pupil Collaboration 

Experimental group; prephase 
Comparison group; prephase 
Experimental group; postphase 
Comparison group; postphase 

Pupil 

Involvement in Evaluation 

Experimental group; prephase 
Comparison group; prephase 
Experimental group; postphase 
Comparison group; postphase 





Mean 


Standard 




Prob 
GT 




Prob 
GT 




Score 


Deviation 


F 


F 


F 


F 


13 


5.56 


1.27 










14 
13 


5 71 
5.23 


1 77 
1.11 


1.94 


A fit f\t\ 

0.2609 






14 


6 10 


1 SI 


iiO) 


A 0 AO 0 

0.2939 


10.7fi 


0.0032 


13 


J ■ 70 


u. /o 










14 
13 


6.04 
6 3R 


1.36 

n A7 


3.16 


0.0549 






14 


5.80 


0.98 


2.13 


0.2006 


5.10 


0.0333 


13 


?.50 


1.62 










14 
13 


7 "in 
6.94 


1.14 


1.24 


0.7028 






14 


7 id 


1 10 


1.10 


0.8812 


1.64 


0.2129 


13 


6.73 


1,86 










14 
13 


7.18 
6.92 


1.83 
1.30 


1.03 


0.9485 






14 


6.55 


1.58 


1.47 


0.5138 


1.60 


0.2186 
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Hh^U-class Instruction 



ExDfirliBfintAl ftrouD! orpohAHA 




1 7A 


1 fit 




Conparleon group; prephase 


14 


4.55 


1.94 


3.31 


Experlnenttl group; postphase 


13 


3.82 


1.32 


Gonparison group; postphase 


U 


4.11 


1.81 


1.89 



0.0459 



1.2807 



0.29 0.592? 



Small Croup Instruction 

Gxperimental group; prephase 
Comparison group; prephase 
Experimental group; postphase 
Comparison group; postphase 



13 


3.77 


2.17 


14 


3.04 


1.61 


13 


3.35 


1.59 


14 


3.84 


2.44 



Individual Instruction 

Experimental group; prephase 
Comparison group; prephase 
Experimental group; postphase 
Comparison group; postphase 



13 


7.08 


1.86 


14 


7.04 


1.45 


13 


7.21 


1.48 


14 


6.89 


1.35 



Teacher as Lecturer 

Experimental group; prephase 
Comparison group; prephase 
Experimental group; postphase 
Comparison group; postphase 



13 


2.62 


1.50 


14 


2.86 


\M 


13 


2.69 


1.70 


14 


2.96 


1.57 



(continued overleaf) 
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TABLE F2 (continued) 
TEACBERS' lEPORTS Oil WRITIHG ACTIVITIES AID PROCEDURES: GRADE 3 STATISTICS 



Subscale 
and 

Sample 



t-Test 



Hean 
Score 



Standard 
Deviation 



Prob 

GT 

F 



Covarlate Test* 
Prob 
GT 

F F 



Teacher as Arbitrator 
















Experlnental group; prephase 


13 


3.?7 


2.01 

■ • V A 










Comparison group; prephase 


14 


3.86 


2.77 


1.91 


0 2736 






Experimental group; postphase 


13 


3.65 


1.84 






Comparison group; postphase 


U 


4.39 


1.65 


1.24 


0.7051 




0.2391 


Teacher as Facilitator 
















Experimental group; prephase 


13 


8.08 


1.71 










Comparison group; prephase 


14 


?.86 


1.23 


1.92 


0 2579 






Experimental group; postphase 


13 


7.46 


1.78 






Comparison group; postphase 


14 


8.18 


1.19 


2.26 


0.1585 


4.66 


0.0410 


Teacher as Observer 
















ExDerlmental troun* nr^nhasp 






4 CA 










Comparison group; prephase 


U 


6.n 


2.55 


1.03 


0.9513 






Experimental group; postphase 


13 


6.42 


1.41 






Comparison group; postphase 


14 


7.21 


1.49 


1.11 


0.8565 


2.71 


0.1128 


Teacher as Model 
















Experimental group; prephase 


13 


5.62 


2.40 










Comparison group; prephase 


14 


4.21 


1.63 


2.18 


0.1783 






Experimental group; postphase 


13 


5,00 


2.06 






Comparison group; postphase 


14 


4.25 


1.77 


1,35 


0.5965 


0.10 


0.7492 
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Teicher as Demons tri tor 



Experltentil group; prephaie 


13 


4.69 


1.89 




Conparlson group; prephase 


14 


4.21 


1.42 


1.76 


Experimental group; postphase 


13 


4.42 


1.91 




Comparison group; postphase 


14 


4.54 


1.82 


1.10 



0.3263 



1.10 0.6621 



0.24 0.629? 



Teacher as Challenger 



Experimental group; prephase 


13 


6.92 


1.55 






Comparison group; prephase 


14 


6.86 


2.07 


1.78 


0.3278 


Experimental group; postphase 


13 


?.31 


1.39 






Comparison group; postphase 


14 


7.39 


1.80 


1.67 


0.3830 



Teacher as Expert i 



Experimental group; prephase 


13 


4.23 


2.95 






Comparison group; prephase 


14 


4.79 


3.33 


1.28 


0.6780 


Experimental group; postphase 


13 


4.27 


2.97 






Comparison group; postphase 


14 


4.68 


3.42 


1.32 


0.6333 



Teaching Writing 

is a Learning Experience 



Experimental group; prephase 


13 


7.85 


2.61 






Comparison group; prephase 


14 


7.93 


1.77 


2.16 


0.1823 


Experimental group; postphase 


13 


7.77 


2.32 






Comparison group; postphase 


14 


7.75 


1.42 


2.66 


0.0926 



Postphase differences were tested controllu.; for prephase differences. 
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TABLE r3 

TIACHIIS' lEPOITS OR VIITIR6 ACTIVITIES AND P10CEDDIE8: GIADE 6 STATISTICS 



Subscale 
and 

Saiple 



Hean 
Score 



Standard 



t-Teat 



Prob 
GT 

I 



Covarlate Te st* 
Prob 
GT 

F F 



Teacher Control 
of Writing Activities 

Experinental group; prephase 



15 



5.36 



0.68 



ConiDarlton irotiDi orcDhaBe 


13 


6 13 


1 in 


^fOJ 








Experimental group; postphase 


15 


5.26 


0.88 










Conparlson group; postphase 


13 


5.79 


0.91 


I 07 


fl ML! 


UaUi 


UJUol) 


Pupil Control 






























of Writing Activities 
















Exoerlnental srouo! Dreohaii^ 


15 




iiJL 










ConiDarison trouo! DrsDhaie 


13 


u.UJ 


1 LI 










Experimental group; postphase 


15 


iM 


0.95 , 










Comparison group; postphase 


13 


^J9 


l.iO 


1.33 


0.6088 


2 10 


0 


Teacher-Pupil Collaboration 
















Experimental group; prephase 


15 


7.03 


1.29 










Comparison group; prephase 


13 


7.69 


1.47 


1.29 


0.6385 






Experimental group; postphase 


15 


6.80 


1.00 










Comparison group; postphase 


13 


7.63 


1.04 


1.08 


0.8839 


2.85 


0.1039 


Pupil 

Involvement In Evaluation 






























Experimental group; prephase 


15 


6.63 


1.58 










Comparison group; prephase 


13 


6.62 


2.02 


1.65 


0.3698 






Experimental group; postphase 


15 


6.77 


1.80 










Comparison group; postphase 


13 


6.71 


1.89 


1.10 


0.8543 


0.01 


0.9288 
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tthoIe-cUss Initruction 



Experliental group; prephsse 


15 


3,89 


1.15 










Comparison group; prephsse 


13 


3.77 


2.17 


3.58 


0.0260 






Experinental group; postphase 


15 


3.93 


l.Of 










Comparison group; postphase 


13 


3.72 


1.6) 


2.53 


0.1001 


0.14 


0.7105 


(irAiin TnfltfiirHnn 
















Experimental group; prephase 


15 


4.23 


1.52 










Comparison group; prephase 


13 


3.62 


2.33 


•!.34 


0,1315 






Experimental group; postphase 


15 


4.12 


1.81 










Comparison group; postphase 


13 


3.40 


2.05 


1.28 


0.6523 


0.34 


0.5659 


TnHlviriiifil Tnfttrii^flAn 
















Experimental group; prephase 


15 


7,17 


1.30 










Comparison group; prephase 


13 


6,77 


1.67 


1.63 


0.3802 






ExperimeD'cal group; postphase 


15 


6.57 


1.10 










Comparison group; postphase 


13 


7.13 


1.33 


1.46 


0.49i4 


4.40 


0.0463 


















Experimental group; prephase 


15 


3.07 


1.53 










Comparison group; prephase 


13 


3,08 


1.61 


1.10 


0.8608 






Experimental group; postphase 


15 


3.10 


1.07 










Comparison group; postphase 


13 


3.31 


1.44 


1.79 


0.2955 


0.39 


0.5380 
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(continued overleaf) 
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TABIB n (continued) 
TEACIEIS' 1EP0IT8 OH HIITIII6 ACTIVITIES AND PIOCEDUKES: GEADE 6 STATISTICS 



Teacher as Facilitator 



Teacher as Observer 



Teacher as Hodel 



t-Test 



Subacale 
and 

Sanple 


N 


Nean 
Score 


Standard 
Deviation 


F 


Prob 

if" 

F 


Teacher as Arbitrator 












Experimental group; prephase 


15 


4.87 


2.13 






Comparison group; prephase 


13 


5.00 


2.89 


1.83 


0.2798 


Experinental group; postphase 


15 


m 


2.0? 




Conparison group; postphase 


13 




2.64 


1.63 


0.3789 



Experinental group; prephase 


15 


7.13 


1,41 




Comparison group; prephase 


13 


7.46 


2.73 


3.75 


Experinental group; postphase 


15 


6.50 


1.64 




Comparison group; postphase 


13 


7.58 


1.79 


1.20 



3.75 0.0211 
1.20 0.7417 



Experimental group; prephase 


15 


6.80 


1.37 




Conparison group; prephase 


13 


6.77 


2.00 


2.13 


Experimental group; postphase 


15 


6.13 


1.37 




Comparison group; postphase 


13 


6.92 


1.93 


2.00 



2.13 0.1774 
2.00 0.2174 



Experinental group; prephase 


15 


5.00 


2.00 




Conparison group; prephase 


13 


4.54 


2.54 


1.61 


Experimental group; postphase 


15 


4.27 


2.04 




Conparison group; postphase 


13 


3.58 


1.93 


1.11 



1.61 0.3930 
1.11 0.8594 



Covarlste Test* 
Prob 
GT 

F F 



0.04 



1.8464 



3.09 0.0912 



1.55 0,2247 



0.61 0.4430 



Teacher as Denonstritor 



Experinentil group; prephase 
Comparison group; prephase 
Experimental group; postphase 
CoBpirlson group; postphase 



ij 




1 ^( 
1*33 


13 


in 


1.88 


15 


4.27 


1.60 


13 




1.61 



Teacher as Challenger 

Experloental group; prephase 
Conparlson group; prephase 
Experloental group; postphase 
Conparlson group; postphase 



15 


6.80 


1.66 


13 


1M 


1.85 


15 


6.10 


1.45 


13 


7.81 


1.95 



Teacher as Expert ^ 



Experimental group; prephase 


15 


3.40 


1.68 




Comparison group; prephase 


13 


4.46 


2.96 


3.10 0.0469 


Experimental group; postphase 


15 


3.33 


1,90 




Comparison group; postphase 


13 


5.12 


1,83 


1.08 0.9081 



Teaching Writing 

is a learning Experience 



Experimental group; prephase 


15 


7.53 


2,13 






Comparison group; prephase 


13 


8,31 


1.75 


1.49 


0.4978 


Experimental group; postphase 


15 


7.30 


1.19 






Comparison group; postphase 


13 


8.42 


1.68 


1.99 


0.2204 



Postphase differences were tested controlling for prephase differences. 
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Figure 2. Quantity of Writing: Grade 3 Experimental and Comparison Groups 
Computer vs. Paper 
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Figure 4. Quantity of Writing: Grade 3 Experimental and Comparison Groups — 
Pinper vs. Paper 
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Figure 5. ,Q«a/i«y of Writing: Gnde 1 Experimental and Comparison Groups 
Holistic Marking — Computer vs. Paper 
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Figure 6. Quality of Writing: Grade 3 Experimental and Comparison Groups — 
Holistic Marking — Computer vs. Piper 
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figure 9. Quality of Mini: Grade I Expmmntd 
and Compcrison Groups -Amlytic Mini/ 
SWAXSuimAe-Computer n, Aper 
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Figure 10. Quality of Mni: Grade I ExpmnKntal 
and Compamon Groups -Analytic Msrking/ 
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Figure 11. Qidi^ of Mi^: Grade I Expmmntal 
and Compmn Gmpi - Analytic Min^ 
^PUfG^uiscole -Computer iis. Paper 
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FigiireU. Quality of Mint Grade SExperimento! 
and Compariaon Groups - Analytic Markini/ 
PWCfUAfmmifAUZATmSuhscale 
-Computer US. Paper 
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Figure 15. QwHity of Mm: GMExptmnto! 
md Compmn Groujn -AmAytk Porting/ 
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Figure 16. Quolity of Mini: Gnde S Exprnmntd 
md Compmn Grom -Analytic Morkini/ 
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Figure 17. Quality of Mini: Gnde 6 Experimmtiil 
and Compmn Gnupt -Andytic Murkki/ 
mOEmW CHOlCESuhmk-Computer 
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Figure 18. 4ua%ofM|.' Gni(fe6i?xpenme/ifal 
and Cowpumon Groups - Analytic Mofking/ 
SfEMG Submit - Computtr iis. Paper 
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Figure 21. Quality of Writing: Grade 6 Experimental 

and Comparison Groups --Analytic Marking/ 
IDEAS Subscale --Paper vs. Paper 
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Pigu: 1? 22. Dolch Sight ^ord Recognition: 

Grade 1 ExperimerJal and Comparison Groups 
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Figure 23, Attitude Toward Writing for Grade 6 Experimental and Comparison Children: 
DIFFICULTY WITH WRITING. (Note that a high score indicates an attitude 
that writir^ is easy.) 
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Attitude TowQrd Writing for Grade 6 Experimental and Comparison Children: 
WRITING IS USEFUL. 
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Figure 25. Attitude Toward Writing for Grade 6 Experimental and Comparison Children: 
ATTITUDE TOWARD READING 
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Figure 26. Attitude Toward Teaching Writing: SELF-ASSESSIdENT FOR IMPROVING 
METHODS. Grade 1. 
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Figure 27. Teachers ' Reports on Writing Activities and Procedures: TEACHER CONTROL 
OF WRITING ACTIVITIES. Grade 3. 
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Figure 28. Teachers ' Reports on Writing ActiviUes and Procedures: PUPIL CONTROL OF 
WRITING ACTmrm. Grade 3. 
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Figure 30. Teachers ' Reports on Writing Activities and Procedures: INDIMDUAL 
INSTRUCTION. Grade 6. 
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Figure 29. Teachers ' Reports on Writing Activities and Procedures: 
FACILITATOR. Grade 3. 
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Figure 31. Teachers ' Reports on Writing Activities and Procedures: TEACHER AS 
CHALLENGER. G.ade6. 
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Figure 32. Teachers ' Reports on Writing Activities and Procedures: TEACHER AS 
EXPERT. Grades. 



